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INTRODUCTION 


The charm of a public aquarium is iyjjparent to all who visit such an 
institution, but to its owner, still more fascinating is the “ home 
aquarium.” Notjonly does a well kept aquarium provide a constant 
delight to the eye,, but it gives its possessor the opportunity of study- 
ing the l^bits of the inhabitants of the un^er-w^ter world, for even 
the smalf aquarium can hold up the mirror to Nature in a manner 
impossible with any other form of zoological collection. In the early 
days of aquarium keeping, the aquarist’s choice of fish was limited 
almost exclusively to those inhabiting our own fresh waters. Whilst 
many of these are quite hardy, the majority are so used to spacipus 
surroundings that the ordinary aquarium offers but little scope for 
increase of size and far less for breeding. But the enormous strides 
made in transport and mechanical devices such as electric heaters 
and aerating appliances have now placed within everybody's reach a 
host of tropical fishes whose small size and simple requirements 
commend them to aquarists with limited space at their disposal. 
The number wL)f different kinds of” Tropicals ” and ” Sub-tropicals ” 
now upon the market number hundreds. Most of these are of small 
size and*are either of bizarre form or' gorgeous colouring, rivalling 
the birxls and butterflies of their native lands. Many of these, which 
as«mere ornaments are sufficiently satisfying, undergo life cycles full 
of spectacle and adventure — aquatic dramas that can be staged 
within Ji|fcw gallons of water kept in an ordinariy livin^*room. 
Some, like*the Chinese Paradise Fish and Siamese Fighting Fish’, 
build fairy like nests of bubbles on the surface ofithe water, whilst 
others, such as the Cichlids, fashion cradles in the floor of their tank 
for the recepticyi of their eggs and young. One^ common tropical 
aquarium fish even keeps its progeny safely housed within its bulging 
cjieeks. Such are a few of the wonders — at one time only known to 
^ few* specialists— which modern progress has brought within tlie 
ken of amateur aquarists. 

* It would not be an exaggeration to say that in Europe aftd America , 
tqjfiay over a million householders are either aquarists or pond 
keepers ^d this hobby has not only created an enormous business 
in the supply of aquaria fishes and aquafic plants, but Jjas given rise 
to a mass of literature. Much of this literature, although in somob 



cases admirable, is often* either too limited in its scope, or too 
discursive. Miss Ida M. Mellen and Mr Robert J. Lanier have 
produced a book which, whilst concise, is encyclopedic and one that 
can be cordially recomfi^ended to ^11 — t^ros and experienced 
aquansts alike. Tihe’authojs are complete masters of their subject 
and hfive long. been .recopised as su?h upon the oth§/ side of the 
Atlantic. K' , . ' 

. This lavishly illuitraiod volume, originally produced in America, 
will be we'comed in any country in which fish ponds or aquaria are 
kept. The book d^ls with hth'dy, temperate and tropical fish and 
plants, both fresh-water and marine. The feeding of aquarium, 
fish, their breeding hab ts, growth, diseases, and enemies all come 
within its scope. Every cgnceivable phase of the subject is^included 
and its utility to th^ aquarist can hardly be over-rated. Asfl!)irector 
of the Zoological Society's Aquarium, 1 do not hesitate, f^'om an 
entirely selfish point of view, to confess an urgent hope tl^t this 
book may have a very Vide vogue in this country, since its; popu- 
larity would no doubt not only reduce the number of odornerous 
bodies which at present J receive daily for identification and post 
mortem examination, but would also save me from a mass of 
correspondence and being called to the telephone a dozen times or 
more in a day to answer a multitude of questions which “ 1001 
Questions Answered about Your Aquarium,” sets for ever at rest. 

E. G. BOULENGER, 
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z.' now many known species of fishes t|^e 

There are some 30,000 known speci^,J^?e^[^>edes are being re- 
corded almost every week. • , 


^ 2 . HovTmny species of fishes are suitable for the home 
as^rium?' • ^ 

• *^early all small fishes anij the young o^^ny large fishes (other 
, than Pikes, Gars, and similar H^SMeniis kin^) are suitable. It would 
be impossible to state their number. . 

Of toy tropicals about 80 species commonly are avmlable in the 
pet shops of many large cities of the United States and exhibhjons 
of aquarium societies have displayed 160 or more. It is estimated 
that throughout the world about 600 species of pigmy fishes exist 
which are suitable for the home aquarium, and that 300 of th^ 
have at some time reached the United States. 


low many aquarium societies are there in the United States? 

Lists were published in Aquarium News for October and Novem- 
nim^34, and adding to these the societies which have come into 
existeme since, we appear to have 64 aquarium societies, in the 
following states: 


California 

5 

Minnesota 

1 

Conpecticut 

2 

New Jefcey « 

6 

Distrk|( of Columbia 

1 

New York 

16 

Florida 

1 

Ohio • 

4 

Illinoii^ 

2 

Oregon 

2 

Indiana . 

1 

Pennsylvania 

10 

Maryland' 

1 

South Carolina 


Massachusetts 

3 

Washington 

]^ichigan 

3 

Wisconsin 

Besides these there arc 
America.^ 

9 

in Canada, making ^3 

in Nmth 


7 Which is the. oldest aquarium sotjety in the United States? 
The Aquariuih ^iety of New York, (kganized in 1892. 



? 1001 QUESTIONS aIISVERED 

f. What is the difference hetwe«^-«» 4 . that 
‘ t and one that is depressed? 

I (^upressed teeans flattened laterallj'S^SPi 
the £QEi\et Fisns, Bcalaim and others. Depress^ 
veaUUjyuteninwBS iildle^a Angler qf Gooseiishfs 
Ra^llod other dISSw iehes. 


that dfi^iAnprisi^ 


^,sicie) as are 
eansadov^ 
IIEsT^oaos, 


6 . Do fis£es h?vfrW|)^n^ke higher animals? 

Fishes have diggstive^rrepitKluctive and circulatory orgigis, in- 
cluding a simple heart. 


7 . Have fishes nerves? ^ 

They have nervSl^e other animals. 

8 . Could a fish swim and baHtHCfifself without a s^m bladder ?< 

Few fishes lack a svt^m bladder, but those that haVe none swim 
and^ balance themselves almost as well. 


9 . Do fishes sleep? 

It is sometimes said of a fish that it was “caught napping,” by 
which it is meant that it was asleep. 

Fishes rest and appear to sleep, though their eyes remain c^ien, 
the vast majority having no eyelids. If a light is turned on in asMlfr 
in which Goldfishes have been kept in the dark for a time, they may 
be seen rousing themselves like animals that have been asleep. 

10 . Has a fish any means of defense? 

The majority of fishes are without defensive organs, but* some 
have knifelike spines for inflicting wounds and connected with thele 
others h^i^Ddera glands. Some can give an electric shoc^ others 
have shai^TeSpand use them effectively. Some enjoj^ protective 
coloration, and a*few species can puff themselves into a \)all not 
easily swallowed by their natural enemies. A limited number in both 
fresh and salt water can escape from their pursuws by “flight,” 
th c^ c^, winglike pectorals enabling them to leave the water and 
skijPm^onsiderable distances above the surface. 

zi. Are any small aquarium fishes dangerous to handle?* 

Not any, unless it be some ^ecies of Catflshes, the Torkey Fish 
and others with sharp dorsal ^ines connected with poison glan^ 
In the Surgeonfi^es, a ^rp spine at ,the base of the caudsd fin dm 
1^ opened like a jack-knife. 
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Ife. Wh.\t small^^ftnown fisfi? 

The snimlest kno^jrn hsh^^^which is likewise the smallest knov^ 
vertebrate, *s> ,PanSaka fiygm<Ea of ^e Philippioe Island&^w^ a 
maximum le^>j^>h of bhe^quarter inch inin^e n;^le^veii-sy^ntns of 
•4n inch in -fhe >emale. ^ I *% W 

Among.North American native hshes size i^lse small- 

est o££ve-bearers, the American Top Minnow<^ef^n3rio jonnosa) 
of soilhern fresh waters, full grown males measure thYee- 

quarws of an inch and the fem^e oi;1y sligally mcM-e. There are 
also the American Darters, among which is Ihe Least Darter (Mi- 
croper^^mnctulaia) f slightly over one inch in length. The male of 
:he Efcrglades Pigmy Sunfi^ seldom exceeds one inch. 

of me Characins are exceedingly ^mall, several of the 
IcJtfas averaging only one and one-qu^^ inches. The Spotted 
\asbora, also Nannostomus j pdom exceed one in^ and 

jome of the Barbs, as Barbus gelius, arSnf^ly slightly longer. 

But the smallest of all known fishes are four Philippine Gobies: 
the oft referred to Sinarapan, Mistichthys luzonensis, of Lake Buhi, 
seven-sixteenths of an inch in length, maximum, and three others 
not so well known in the United States, Pandaka pusilla, found in 
Sitankai in the Sulu Province, one-half inch long, Microgobius 
lacustris of Laguna de Bay, the same length, and Pandaka pygmma^ 
of Sitankai, described above. Despite their minute size, these little 
Raies form an important food in the Philippines, many thousands 
being cooked together with peppers and other spices or mixed with 
itter and baked into small cakes. These little Gobies are egg la 3 rers. 



13. -Do all fishes have teeth in their jaws? 

No, in S^ome fishes (as in Goldfishes) the teeth are in the throat; 
in otjjjrs on the tongue, and some have im teeth.^ Fishe^J *teeth are 
of se^ii^lnds, blunt, sharp, mosaic, et cetera. ’ 

Id mai^ fishes, the old teeth,. when worn ifcwn or broken, are 
replaced by new ones from an inner row, which move forward to 
fill the gaps.| , 

X4. How do fishes breathe (or respire) ? 

•The majority extract oxygen from the water and breathe (or 
respire) through their gills. Lungfishes, the Bowfin, Labyrinth fishes 
and others are equipped for utilizing air. In some, sfich as Asiatic 
^Walking Gobies, which remain out of water a long time excepting for 
the tafi, respiration apparently takes place through the tail as well 
as through the gills. 
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What is a Walking Fish? 

jalking Fish” is a rather loo^ tenn,|bi^ the generally ac- 
laning stems to be, a fish that •can .balance itself on its 
ts and i|ak& proffljess on land. This limits J^e‘ number of 
ishes tfpsucbl Sibils as the Climbing PAch, T^hanna and 


■T 

cep ^ 
pectoral 
Walking 

Walking Go^y. * . \ * 

S^a Robinl^wan^t me oottom of the sea on the long/fii^erlike 
end's of their pectk^S^s. 

Some fishes canSnaihtain ar^upright position on land and^hitctf 
themselves through wft grass, as some of the Molly Millers^he' Mud 
Minnows, certain Catfishes which are said to leave the jvater^ night 
to forage on land, the Leaping Fish, Eel and other^. ^ 

li. 

1 6 . Do fishes have a b’^JtboneUkeaurselves? 

Yes, they are the lo^'^^^Tme^animals with a backbone 
vertebral column. ^ \ 

The number of their vertebrae differs greatly, some having ho 
more than 16, others having more than ISO. This was thought to 
depend somewhat on whether they live in cold or warm waters, 
some Flounders of the Arctic having 60 vertebrae while those of the 
tropics may have but 30; but some of the Flying Fishes of the Gulf 
Stream have SO vertebrae while others of colder waters have but 2S. 
The real reason for the variation is obscure, particularly as it is^wt^ 
only specific but individual. Kyle thinks it is due to “the balance of 
the fish, head with body.’^ . 

By the “lowest^’, of animals is meant the lowest in theepilF 
tionary scale, fishes being the first animals that developed ^'^o^k- 
bone and kept it through life. Intermediate forms between firhes*and 
invertebrates (animals without a backbone) develop a backbone and* 
later loso^jL Axi^g thesfc is the Sea Squirt, No. 870. ^ 

\ 

17. What names al e given the various fins of a fish Jr 

The tail fin is called the caudal. Generally this fir is single, but 
in some, as in certahi fancy Goldfishes, it is double|Tbe fins on 
thtf“Sj|^sAehind the gills are called pectorals and always are single. 
Thejftison the back are the dorsals and are also single but some 
fishes such as Darters and Sleepers have two dorsals, and some^iave 
three, as the Cod and Haddock. Others, such as Catfishes, the Salmon 
family and feany Characins have one strong fin and one weak 
little fin on the back, the strong fin being the dorsal and the weak^j, 

r hy o4| behind it an adipo^ fin. The dorsal fin may be spinous as 
the Sunftshes and some of the Cichlids. Tlie paired fins under- 
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1. Dorsal fin 9. ^ercle or operculum 

2. Adipose fin '‘*^aw«^i*JO^Paudal peduncle 

3. Caudal fin j&ase of caudal 

4. Anal fin l^jlateral line 

5. Ventral fin 13. Head 

6. Pectoral fin 14. Snout 

.7. Lower jaw or mandible IS. Eye 

8. Upper jaw or maxillary 16. Nostrils 


neath are called ventral fins. The fin behind them, which is generally 
single, is the anal. In some fishes, such as the Cod, there are two anals. 

% y 

i8. What are fins used for? 


Fishes with strong fins, especially strong tail fins, are powerful 
sW*ii.:njers. Those with weak fins are feeble swimmers (Sea Horses, 
for example). The fins serve not only as swimming organs but help 
to steertfthe fish. The pectoral fins assist in maintaining equilibrium. 

*There »e tfiany kinds of fins, round, curved, notched, single, double, 
fringe 4 ret ckera. When happy and well, fhe fish (Usually keeps tlte. 
dorsal fiif^aised; when sick or disappointed, thiyjlf is lowered. 


19. What iKhe opercle or operculum of a fish? 
Its gijl c^er. 


20. What is the caudal peduncle of a fish? 

•That part which is posterior to the anal fin, actually the sup- 
port for the tail, directly in front of the base of the caudal fin. 

• • 

21, Which are the most beautiful pigmy fresh-water fishes? 
The Sunfishes, Dace, Minnows and^Darters of the northern United 

States. No tropical 'fish is more beautiful than a Blsckfin -Minnow, 
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j*)ne excels in beauty the Darters of the'puddle west, which are 
> calM “the humming birds of fresh waters* by reason of their 
smafl si^and rich coloration. The Green-sided Darter, a three-inch 
species wh a cuwusly frc^ike profile, has been called “the most 
simply beautiful ^.all !iy^-^ater fishes^” but another vies with it,* 
for the Blue;breasfed letter is regarded by some ichthyoldldsts as 
the mbst brillij^^rajftred fresh-water fish in the world. * » 

Every one w1?Sms seen our native Sunfishes knows how their 
bodies glitter as though iet with^gems, and many amateur acmrists* 
are familiar with the ‘^Led-bellied Dace, the Rosy Dace, ^e Kedfin 
Minnow and other native beauties. . 


22. Which are the most beautiful pigmy salt-water fish^s?*\ . 

Those found in tropiSl^swc^nonly are more richly coloVedlr^ 
but occasional temperate ajfie species become beautiful in the court- 
ing season, and some of the tide-pool species of our Pacific are 
handsome. 


23. Can fishes distinguish colors? 

According to the experiments of Gertrude White Hineline, the 
Mud Minnows can distinguish groups of colors at one end.pf tfia 
spectrum from groups of colors at the other end, as red, orangh and 
yellow from green, blue and violet. If food stained red, orange, or 
yellow proves good to eat they learn to distinguish it irovaij^ 
stained green, blue or violet, if this is not good to eat. ProhpMythe 
same limited power of discerning colors exists in other fishes. Some 
ocean species learn the dangers of a white net and fishitri^n have* 
found it e^dient to dy^ their nets brown or green. (See nL 469.) 

24. Can a fish change its color; and how? 

Males in courting time are noted for their changeff color, some 

a ing brilliant hues. Emotional disturbances causwa temporary 
► otKolor, as fright, hunger, anger, curiosity; or a fish may 
change coIot permanently. (See No. 657, Goldfishes.) , 

Change of color is effected by contracting the color cells, dllled 
chromatopho^ps, thus moving the pigment granules within the cells. 
Fishes can become darker or lighter to match their surroundings. 
Yellow chromatophores when contracted become orange, and oranga^ 
or red appear brown or black Blind and sicR fishes do not ’change 
cojor. • . “ 
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2$. Do fisliei sltow ^ir colors best in a new tank or an oM 
established tSipkf 

In an old establishe(f tank. The cdlors of molt fishes best 
, when natural surroundings are provid^t^oftr wkter, a well-planted 
tank and dusky *bottoni. • 


afi. m fit 


fishes’ colors fade in captivity? 


ley do. The ccters fade more 
a Tar 


e quickly%iA^ht surroundings, as 
in a fank with a white tile or wlfite sand ipttom, than in darker 
surroundings, and this is irrespective of whether or not there are 
plants in th^tank. Salt-water fishes do not lose color as rapidly as 
fa'c::;!; water kinds. • 


^ 7 . Do fishes see far enough to d^inj^ish people? 

They are not far-sighted. Some can-Aie farther under water than 
others. They can see people through the glass of the aquarium. It 
has been observ^ that fishes long kept in home aquariums swim 
away when strangers approach, but swim forward when those who 
care for them walk near the aquarium. 

The late Mr. E. K. Bruce of the Bruce Goldfish Fisheries, Iowa, 
wagered $50 that his fishes knew him, the decision being based 
on wh^her they came to him and not to the stranger. He always won 
the^t», for invariably the fishes came to him but swam away from 
^ the stranger. These fishes had been in his possession for many years. 
Doubtless they learn the gestures peculiar to individuals. It is not 
to IX s^mposed that they recognize the features of a person’s face or 
shape OT his hands. Sanford says they “learn with great promptness 
^to avoid ge£sons that have abused them,” his reference being to a 
Trout Aicn avoided a person who had lifted it out of the water by 
the taif (Bibliography No. 174.) t., 

28. Can a^h hear? * 

• Fishes hwe internal ears, apparently for help in balancing and 
in sensing vin-ations. Hands clappd out of thS water are not 
by them, but* if the aquarium is jarred when the hands sat ola^StS, 
they appear to recognize the “sound” though, only feeliqg the vibra- 
tioifMf hands are clapped in the water, they feel the vibration 
keenly. Statements that fishes learn to know the riming of a bdl 
outsit the water and come to dinner, haw been found erroneous 
when the bell was rung by a person out of sight. It has not been 
proveif that they distinguish' the pitch or tone of spunds they 
recognize. • * « 
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2 % What senses have fishes? ^ 

The(^ senses cd touch, smell and taste ^are developed in various 
degrees^ differem species. The nostrils of fishes are for smelling 
but not for breathifig. Sbm^tfive a keener sense of spiell than others. 
The sense of touch!%fesides^rincipally in fhe skin and lips. Fi^es, as 
ar rule^ do not ^©p t^aste their food, Goldfishes being not^eable 
exceptions. ForV^lfof sight and hearing, see two preceding ques- 
tions. * 

30. What is the latent line of a fish for? 

The lateral line is believed to be a sense organ though its e^act 
function is not understood. R distributes oil over the body and tnay 
help the fish detect vibrations and the approach of other .animyis. 
Some fishes have no laterat^^^ome have two or three lateral li 

31. How can a fish make a noise? 

•Many fishes are dumb, others* make considea*able noise. The 
‘‘clucking’^ of the Goldfish (more properly gasping) is produced by 
the lips sucking in air at the surface of the water when the fish is 
suffering from lack of sufficient oxygen. Puffers, while inflating, 
make clicking sounds with the air valve in the throat. Sea Horses 
make a clicking noise in eating, by snapping their bony littiikjaws^ 
Some fishes make noises with the spines in their fins, some, it i?^id, 
by grating together certain sections of the backbone, and some can 
make noises by grinding their teeth. The air bladder has been cal]pd 
an “elastic spring type of vocal organ” because noises are ^duced 
by expelling gas from it. Fishes that have a valve in the thrdat n>ake 
noises by opening it and releasing air which has beeru^jj^llowed, , 
Some fishes, such as the I^d-mouthed Grunt, make a gruntiA^ound 
when captured. Sflfiie ocean fishes make noise enough to kee^ light 
sleeper awake, bw^ne need have no fear of little aqu^jiJum. fishes 
disturbing one’s repose. 

32. fishes show Higns of old age? 

Mtid they show no internal signs of old agd; but an ex- 
perienced aquarist often can distinguish a very old fish by its 
outward appearance. ^ 

No observations have been recorded concerning the f\jhes re- 
puted to have lived a century or longer (No. 75), but some fishes 
which have passed their twentieth year in captivity show no signs* 
of senile depay. Their colors are bright and they .remain active. 

^ Some toy tropicals whose life span does not ex&ed three years, 
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develq> spind curvatuiv, but though this becomes more pronounced 
with age, Mr. Lanier TOlieves the condition due to improper ^food 
and unnatural conation* in the aquasium, tathci than tg^ld age. 

On the other hand, the difference in- color .and form' between 
• young and adul^ fishes is %> great in tome mstanges that they have 
beem named as separate species. The Eel is an cixan^lf of this, for, 
hatched In tery saline, very deep water (5^ fat^ms down), it 
exhibi s the long <^eth and compressed body muSwcteristic of some 
deep-%a fishes, buithiring metamqfphosis l(^A:omes rounded, loses 
the large teeth and presents an entirely altered appearance. These 
are not signs gf old age, however. 

In a state of nature, old fishes are so large that some ot^rvers 
have firmly believed they never stop Rowing* And so also in cap- 
tivity, when they have sufficient swimming space they may reach 
^ large size, besides which very old wiecidiens sometimts exhibit en- 
larged fins, raised foreheads, and othei asternal indications of age. 

33. Can a fish*s*age be toldl^ 

In cold water fishes the age can be told by the concentric rings 
on the scales, also by rings on the ear stones. It is not necessary to 
kill the fish if the age is read from a scale. This must be carefully 
remoi^ with a small forceps and the spot sterilized. Each year of 
life^iMecorded in a double group of rings on the scales. The fish 
grows more rapidly in summer, therefore a large area of light rings 
represents summer growth and a smaller, darker area, winter growth, 
the two together constituting one year. Except in old fishes, the age 
may b^ead by the ear stones, on which each ring represents a year. 

34. D^ll fishes have scales? 

some are naturally scaleless. Fishes have several kinds of 
scales,* spiliK, enameled, rounded, rough, rhomlAid, and so <Mi. 

35. How,faE$ does a fish grow? 

At very ‘different rates, depending on food, swimming^ qpwcc, 
water content, adult proportions, season when hatched, et cetera. No 
rul^f growth can be applied to all fishes. Captivity tends to stunt 
the growth of aquatic animals, and small fi^ies in ^he aquarium 
grow faster when they have ample swimhung space and proper 
food. Fishes that, are destined to remain small grow faster than those 
which ‘will attain larfee prc^mrtions. JThey resemble otto animals 
in this respect. (Sw No. 660, Goldfishes.) * 
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36. Are male and female fishes the same^ize? 

No,^e male |;enerally is the smaller of th# two. 

37. Is there any relation^ between the size of the egg and the 

size of the fi#? • * . ^ 

I^one. Lar^hsh^ sometimes lay much smaller, eggs* than do 

little fishes. Tn^^jWof the Cod, for example^re much smaller 
than those of the Goim|^. ^ 

The number of eggJoears some relation to the number of enemies 
the species has. A few large eggs are laid when most will have a 
chance to prosper, and thousand of small eggs indic*ate that pnly 
a few pairs of fry wili be lihely to reach maturity. 


38. How do fishes reproduc^heir kind? 

In oviparous species (timEe which lay eggs) the female depots 
her eggs and the male fertilizes them by casting his milt over them. 
In viviparous species (those which ^tiring forth their young alive) 
the male is provided with an intromitteht organ and internal fertiliza- 
tion takes place. The intromittent organ (called by Essenberg a 
gonopod and by others a gonopodium) serves to direct the milt to 
the puberty spot of the female. 

39. Do fishes eat their own eggs or only the eggs of other lilies? 

Most fishes are very fond of spawn and will eat their own eggs 
as well as those of other fishes. * 


40. If fishes bring forth their young alive, why do we^t call 

them mammals? ^ * ' 'f 

Fishes are noP mammals because they are not warm-bloo^d and 
do not nurture theig young with milk, two outstanding gharacteris- 
tics of the mammal. 

41. Qo many fishes fare for their young? 

*’The majority of fishes drop their eggs and leave them to their 
fate. “Some lay them in depressions cleared with the fins in mud or 
gravel, some build nests of bits of leaves or of carefully sciSSted 
pebbles, otheip carry thqir eggs in their mouths, and after looming 
free swimming the young swim back into the mouths for protection; 
and a few lay their eggs in empty shells or on plants or stones and 
care for the fry for a limited*time. ’ ’ , * 

• As a rule it is the father who assumes the parental responsi- 



ABOUT YOUR ACjjARIUM if 

bility when any exists, although in some Mouthbreeders the female . 
carries the eggs. Sow of the Catfishes, also the Pirate Perch, s^jare 
parental duties, and this iS a notable trait also amffng Cichli^, both 
sexes guarding eggs and fry. 

Among specidfe in which 4:he male careS for thej^ggs may be men- 
tioned the,Bowfin, Toadfish, Sticklebacks, Paradise f i^es, Gouramis^ 
Fighting Fishesyv ,Miller^s Thumbs, Badis Polyc^ntfus 

schomburgki, * 

42. Do fry hatched from eggs differ from tf^ born alive? 

The fry of*fishes hatched from eggs commonly are provided with 
a yolk sac (which furnishes nourishment for t]ie young during the 
first few days of comparative helplessness). The new-born young of 
. viviparous fishes are active almost immediately, and able to fend 
lor themselves. ^ 

43. Why do som^ fishes rem^ with their eggs and fry? 

The only theory adva^o is that the male fish recognizes the 
odor of the eggs as of his'^own species and fertilizes them, and that 
‘‘the attraction sometimes is strong enough to keep him with them 
until thev hatch. This does not explain why some males protect the 
fry foi^i r given period and then eat them. If the odor theory is cor- 
rect,Tfen the fry may retain the odor of the eggs for a time. We 
J?ave no exact information on this point, nor do we know how fishes, 
in mating and schooling, recognize those of their own species. Gup- 
pies wiUichool the day they are born. If it is a characteristic species 
odor wUbh draws them together, this odor does not prevent the 
4 >arents fom. eating their own young. 

44. Do^lt-water fishes spawn in fresh water r 

Some 3ll^water fishes spawn in fresh wate^ notably the Shad 
jXkd the Sai™n; and a few fresh-water fish^ ^awn in the sea. 
The Eel is*on/of these. (See the Eel, No. 710.)1 

Those wlych leave the sea to breed in fresh water ^are 
anadromous fishes, and those which leave fresh water to breetf in the 
*sea aigj:alled catadromous fishes. 

45* Which aquarium fishes become egg-bbund? 

^ Tbf Goldfish; also. Rosy Barb, Red Tetra from Rio, Zebra Fidi, 
Spotted Danio apd .other toy tropical^ especially when the females 
are kept by themselves. 
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,46. Do the young of most fishes resembl^their parents! 

Jn many fishes the fry differ from the adiilts in a greater or 
less degree. Infant Eels bear no resemblailte to their parents, but a 
baby Sea Horse can ‘.be i<Jpntified immediately. Flounders pass, 
through a profounji metamorphosis and»many othir fishes undergo 
changes of form. and food and habitat before reachi^ sexiial ma- 
turity. 

47. Are all fisher c&Mibals? ^ 

Most fishes prefer^ fish diet, but some would rather feast upon 
crustaceans, insects, beetles, worms, mollusks and vegetation. Atpong 
the latter are Goldfishes, Darters, Wrasse fishes. Menhaden, Tings, 
Parrotfishes, Tench,* Roacff, Rudd, Suckers, Brook Sticklebal|dts, 
MoUienisia and Red-bellied Dace. • , * 

' • ' •fr' 

48. Which fishes are adapted to breathing air? 

The Labyrinth fishes are prominent among those known in 
Anjerican home aquaria as air-bragjhers. See ai^so respiration in 
fishes. No. 14. 


49. Which fishes can live longest out of wat>;ri. 

The Climbing Perch leaves the water voluntarily and. can live 
for six days out of water. Walking Gobies can live for a nuW^ of 
hours on land. Other fishes which resist drying up are GoWHShes, 
the Bowfin, Tench, Mud Minnows, Eels, Catfishes, Puffers, Sturgeons 
and Toadfishes, all of which have survived for some hours out, of 
their element. (See also No. IS.) 


50. What is the largest number of eggs produced by a\Ah? 

Among toy tropical% Copeina guttata appears to hea^he list 
•with a laying caflacity of from 500 to 1,000 eggs, and in an occa- 


sional instance the flighting Fishes have approximated ^s, as in a 
case reported by Mr. Henry Kissel, of 974 young raise^pom p single 
owning. / ■ • ' 

The Goldfish ranks high in this respect. Dr. Hugh <M. Smith 
ha^g. estimated that a ^Idfish four or five yea^dp old will lay 


70,000 eggs. 


Some of the small European fishes used in American hom<&.iR]ua- 
riums and garden pools have a large egg laying capacity. The 
European Rudd, now generally distributed throughout the United 
States, lays 100,000 eggs. The Loaches are notoriously prqlific and 
though so small a fish, the We^dherfish lays *140,000 eggs. A large 
Tgich will lay 300,000. (Bibliography No. 16.) ’ * 
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’ Fresh-water fishes & not reach the high point of fecundity com- 
mon in salt-water hinas, as: the Winter Flounder, 1,000,000; com- 
mon American Eel, S,000,T)00 to 10,000,000; Ling, 14,000,000 to 160,- 
000,000; Ocean Sunfish, 300,000,000. ^Bibliography No. 57.) 

What fs«the largest number of young p^odu^ed by a live- 

bearer? ^ ^ 

In fishes of smftl aquarium ^ze we iWe several remarkable 
records as, a Guppy which produced 109 young at a birth (reported 
by Mr. Henrj P. Bruns); a MoUienisia which died before giving 
birth to well-developed young, these numbering 128 (counted by 
Mr. Louis L. Mowbray); the Bracki^ Water Millions {Pcecilia 
vivipara) producing 140 in one batch (reported by Mr. P. Lechmere 
^Guppy), and a Swordtail and Red helleri, each of which dropped 
200 fry at one birth (reported by Mr. Henry Kissel). Limia vittata 
may produce as many as 300 fry in one batch. 

Here, as in tlw case of mdMirous fishes, we must look to the jsea 
for high records\NorwaJ(^iaddocks {Sebastes marinus and S. 
viviparus), marin^Mve49^ers, produce 1,000 living young at one 
birth, as Ryder (Bibliography No. 220). When born, 

the fry ^ tire former are six mm. long and those of S. viviparus, a 
smallej^ipecies, measure from three to five mm. in length. (However, 
very^Iarge marine live-bearers, as certain Sharks, produce only a 
small number of young, those counted thus far not exceeding IS.) 

52. WiU inbreeding among fishes weaken the strain? 

No. ways select those that show stamina, vigor and the char- 
•acteristres you wish to produce. 

53« Hqw <mn one raise fishes of superior sizeyand quality? 

Each ^jcies should be of knot^n pedigree. Select the best and 
•eliminalLe allpoor specimens. An even temArature is necessary. 
Allow plenty jof room, using not over one pmr to each gall^m of 
water. Preparadi^oods should be supplemented with numerous 
ings of live food such as rotifers, white worms, Daphnia, mosquito 
larvaijbirine shrimps and earthworms; also green food, especially for 
herbivorous fishes. 

, 54. Whi^ kinds -of eggs do fishes lay? 

Five kinds: J)Uoyant (floating on* the surface), semi-buoy^t, 
li ght and adhesive, heavy and adhesive, and heavy and non-adheate. 
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Do fishes change sex? ^ 

}n captivity, old females occasionally taka»on secondary male 
characters. In Tr Ait, an old ’female sometfines develops -the hooked 
jaw which characterize^t the njale. A female Guppy may develop the . 
colors of the mal^nd even the gonopodium, and In this c^^se “the 
sex glgnds may contain both ovarian and testicular ti^siiet and* it is 
possible that by siiYtable crossing the sex altera^^T might become 
total.” (Bibliography* Nji. 178.) But primary^ jjes changes are rare. 
Essenberg, however, d 4 &ibes cofliplete changes from ferjale to male 
in the Swordtail {X. helleri) which may occur in young specimens 
or in those that have produced young for over two years. Mothers 
in the latter case may be maked to virgin females and -become fatHprs; 
and the offspring wilf exhibit the sex ratio typical of the species\ In 
Fighting Fishes and Paradise Fishes, also, complete sex' reversal 
from female to male has occurred. Occasionally females of othdtw 
animals, such as frogs and toads, also fowl and pigeons, change to 
male. (Bibliography No. 151.) 

56 . * Why and how does the femaTSf^JJjMrdtailithange sex? 

The exact cause is not determined, 6 llr'A«.:,^'ding to Essenberg 
it is not due to tuberculosis or other disease a^'iAaxji.a^ent or condi- 
tion which tends to decrease the capacity for hormone "s’ecrrtions be- 
comes an immediate factor in sex reversal.” ^ 

Internally there is an actual change from ova-producing tcrspCrm- 
producing organs. Externally the anal fin is transformed into aii_ 
intromittent organ. A sword is formed from the ventral lobe of (he 
tail fin and the fish is indistinguishable from a male except for the 
shape of the body. 

57 . Does hermaphroditism occur among fishes? 

Yes, ’it has teen discovered among many fishes, includkg Her- 
rings and salt-wate^ Killies. 

58 . Can a fish drown? 

All Lab 3 rrinth fishes rise to the surface for air anA will drown if” 
ngt^^rovided with an air space, their gills being unable td extract a 
sufficieht Quantity of oxygen from the water; but l^heir gills be- 
comfe entirely dry they will die, i. e., they cannot live wholly on air.- 

It is advisable to leave plenty of space between the silHSSe of 
the water an4 the cover, , 

59 . What emotions does a fish exhibit? 

At least 13 kinds: ange% curiosity, fear,* greed, pain,^teasure, 
jealousy, pisgnacity, play, selfishness, sexual emolidhs, parental emo- 
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tiojli and social emotions We hesitate to add gratitude, but it is weil. 
known that some of thl^ larger fishes appreciate having little fishes 
pick off their parades, and some aquerists belk^Ve that in return 
they do not molest their benefactors. 

6o. WKal; degree of intelligence have fishes^ and. how is their 
psychology^i^mmed up? ^ 

All are not as keen as the ^‘warv Trout'^M)ut many learn where 
danger lurks, where food is to be nad, whe^ choice resting places 
exist, what foods are pleasing, the gestures of the people who feed 
them. ' 

Very few fishes learn to avoid a hook. At^a Japanese Goldfish 
farm, Miss Mellen observed the young son of the proprietor amusing 
himself with a hook and line which he dropped (without bait) into 
pool containing a common Carp about eight inches long. When the 
fish was captured the boy returned it to the water and it swallowed 
the hook as often as this was cast into the pool. 

The psycholoj^ of the^^lHike its physiology, indicates that it 
is at the earliest bejinmjjj^^ higher vertebrate life. Fish memory 
and educability a rjA limi ted, but fishes grow accustomed to their 
environm^,g<iil(n'I^Wwildered when it is changed. Many a fish 
that ha^lone well for years in one aquarium has died soon after 
transference to another, unless the new one is more spacious. Some, 
however, will leave unsatisfactory quarters, and it has been observed 
public aquariums that Eels and others may forsake one tank and 
select another, several tanks away, to which they will journey repeat- 
edly if returned to the first tanL It is not impossible that they are 
choosing/iompanions with whose physical emanations they are in bar- 
Imony. (See N*o. 245, Par. 2, and No. 819, Par. 3.) # 

Juds«d by standards of human psychofcgy (thi only standards . 
we have) we find species of fishes that ar^ j^ous, fickle, rude, 
assertiN^ ad^ grasping. Among the n^ builders tiftre is a pronounced 
.^ense oi proprietorship, also a mascunne superiority complex and an 
utter inconsistency in encouraging the growth oiother lives and then 
gulping thfem joyn. Feminine drabness and infant canni|^alisnf^l^ 
dmost univerSarVishes attack companions in distress and somh inur- 
4er ^ v^ . ’ 

6x« Whae do the scientific names of a fish mean as, for example, 
Mollieni&ia sphenops? 

The ^-st is the geheric name, that is, the name of the genus; 
the second is the sl^ific name, that is, the name of Ae specif. 
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* When another is added, as M. sphenops v(indepoUi, Ihi' third iljers 
4 a H^e subspecies, form or variety, and usually is so designated, thus: 
M. sphenops, v^. vandepollL In strictly^ tecftiical works, it is a 
deferential custom to add the surname of the person or persons who 
gave the fish Unscientific •names, dis^Mollienisha sphenops, var; 
yandepolli, y^n Eindth de Jeude. (In this popular work,- we are 
spariftg the readervihe strain upon his patience. • * 

62. What is the diff^nce between a variety and a variation? 

The word ‘‘varieues,*’ whicfe should be applied only to animals 
representing subspecies, often is wrongly used in referring to those 
which are only variations. * 

Dr. Hubert B. Goodrich, of Wesleyan University, says: “A popu- 
lation of animals of a definite species and which exhibits ^s a group 
fairly uniform characters distinguishing it from the remainder ol 
the genus, and which breeds true for these characters, is called a 
‘variety.’ A variety is essentially an incipient species and usually has 
a /airly definite geographical distrijj^ion.” 

When an animal or group of amffi^ shows d deviation in color 
pattern, structure or function from otfl ^^^^ ie same genus and 
species, but does not breed true in nature, itia||j|fljkd a “variation,” 
or, sometimes, a “variant.” * 

Mr, H. Walton Clark, of the California Academy oNSciences, 
says: “ ‘Breeds’ is perhaps the best term for aquarium forme de- 
veloped by artificial selection.” 

We have, for example, the many breeds (or variations) but 1 
varieties of fancy Goldfishes, which, if left to themselves, revert to 
the form and color of their wild ancestors. The same illustrAtioq may 
be applied to the various breeds of Platys, Fighting Fisbe^ Guppies 
and others.* 

63. What is the |cientific system of naming called? 

Nomenclature, or more fn^aently, scientific nomenclature. The 
binomial (two nam^ system was laid by Linneus in 1753 f With ^ 
third name it becornes trinomial. 

*^4. Why* is it necessary to have Latin and names for 

‘fishes? 

In order that a person in any part of the world may know what 
fish is bein^eferred to, regardless of what language he hBhself may 
speak. 

* We are indebted to Dr. GAadrich arid Mr. Clark for kind asfistance in 
lyesenting a^ correct answer to this difficult question. * * 
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ar^Me scientific names of fishes changed so often? 

To settle early di^tes, priority of naming was made the dster: 
mining criterion, with the’^esult that even though Ino dispute is in- 
volved, names are changed whenever anyone ^discovers that a name 
different from the one in use was bestowed onjjbhe fish by some 
earlier wrifer\^The newest scientific name therefore is the one be-, 
lieved to be tf!e<^(^^est. Thus common names bdcome increasingly 
important for without them it sometimes jyould be impossible to 
discover the “latest” scientific nameyias this f;:ay change with dizzy 
frequency. 

66. What is a'fingerling? 

Infant fishes are designated first as embryos, before birth and 
also while carrying a yolk sac, then as fry. Later, and whfie no 
longer than a man’s finger, they are called fingerlings. (Pigmy fishes 
are called adults when ^ey mature, even though only half an 
inch long.) 



’ Drawn from life by Ida M. MetUn p 

How the embryo looks in the egg. Three days a^ter fertilization the egg of 
the Common KiUie or Mummychog (fyndulus kele^ocl^) ^ows the little 
fish lying *on the egg yolk, while circulatioa^ the blood has begun. The smaller 
jells forming into regular, jerking little chaSis across tlw yolk and through the 
iRibryo are blood corpuscles, the larger celk oil globul%. 

67. What is w^bino? 

^ An albin/is an animal lacking pigment in skin and eyes (also 
in th^taH* ih mammals) and can be produced only when the trait 
is carried the germ cells of both parents. Albinos are i^und among 
all groups of animals, from fish to man, but although dbinos for 
pets and «^ibiti<^ are greatly in demand, albinism in nature is not 
’ a desirabl^trait, fenderffig the animal canspicuous to its foes, which 
its poor vision pr^eiits it from seeing. The pink eyes are sendtivf 
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io light and an albino fish best observes food inrow inc'^nK 
a^ ago. angle. • 

Under the l^ws of Megdelian inheri^^n^S^ albinism is called a 
recessive trait, the expectation being that only one in four offspring 
will be albinos if ^he phrents»are normal but of alt^nic stock. If both 
parents are albinOs, however, all the otfspring may be expected to 
*be albinos. If’ofie^arent is an albino, the other nonfl&l end not of 
albinic stock, all the offspring will be pigmentedyrhat is why it is 
so difficult to produc^ sfi albino^strain by artificial selection. 

68, What is meant by a "sport” when referring to animals? 

An animal which represents a sudden and spontaffieous departure 
from the normal type. Called also a ‘^biological sport.” ' 

69. Is a hybrid a sport? 

No. Hybrid is another name for mongrel or half-breed. A hybrid 
is the offspring of parents of two distinct species, breeds or genera. 

JO. What work has been done ifl L]|ybr idizing? 

Many toy fishes have been intenH^. inci ting such egg layers 
as Danios and Barbs, and such live-bea!(?Hjls Guppies, Limias, 
Mollies, Platys and Swordtails, with especially 

interesting to the biologist because the progeny frequenttj^re fertile, 
which is against the expectation, particularly where the crossing is of 
distinct genera. 
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hy^^j^doUiefusia known as formosa is produced by cross*- ^ 
ing a female M. latipinna with a male M. sphenops. . 

The Orange Ae/ffP^kbproduced by jnating a ijale Goldrai rS!^ 
with a fenulle X. heUeri. The Red hdleri is the result of a cross b^ 
’tween a male Pl<itypoecUus maculatus "(PLedy ani^female X. heUeri. 
The JBlack hdleri is prod&ced by crossing a finale P. maculatus 
(Black) witma^female hdleri. The female Red hpfi,krt can be crossed 
with a Swordtail 'Slid a large percentage of the young will prbve 
fertile. . 

Hybridizing has been discoura^ by somS aquarists because of 
disappointments when the offspring of hybrids are not true to type. 
Red helleris, fto, have been confused with Montezumae Swordtails 
and sold for such. • , 

. If one is determined to experiment, however, a knowledge of the 
laws of Mendelian inheritance is advisable, and these are not the 
same as in the case of albinos. 

Each offspring of a black and a red fish would be expected to 
show the colors of both parents. The offspring of these hybrids would 
show out of four fcy two BL^themselves and one like each grand- 
parent. 

The Mime ruj^jj^^ apply to the fourth generation, as the two 
that are lik^^MIbybria^ould, if intercrossed, produce out of four fry 
two like inemselves and one like either parent of the original stock. 
But if the ofispring in the third generation which resemble one or 
the other grandparent be bred with offspring precisely like them- 
selves, they will breed true. 

‘ Crossing of separate species or genera will bring out dominant 
traitj in |iybrids, as size, color, physical and psychological peculiap- 
^ties, which- will appear in their hybrid type offs{ving in a ratio of 
'three out of four. 

71 . Is specie the singular of species? 

The singular of species is spb^es. Tue ^uru spene, noi inire- 
j||uently«met with on the labels of aquaria at cublic exhibitions, re- 
fers to coined money and not to the animal Kingdom. (Its use is 
most astoflishme when coupled with laboriously correct Latin and 
Greek name^9Pmshes.) * 

jqia^ M the plural of fish? 

Fish J^he pan, fishes in the water ch* preserved a museum. 
73 . Will fishes stand petting? 

Gen^kdly speaking, the theory thgt the less a fish is handled 
the better it will<be-for its health, is a good one. A foi^ lady to^ 
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.Her GoldfirJi out of the aquarium every morning to and'^n- 

it should die from over-affectionjOn the other hand, old 
and tame Goldfishes at the Bruce Goldfish^TOieries enjoyed being 
stroked. The Tarpon, iijhich is a fearless fish, will permit’ itself to be 
stroked. Some fish^ become ^rery tame when they .have eggs in the- 
pest. Thoreaju,.in. -^49, discovered that he could stand stride of the 
ne^t'df a CommoiiNSunfish, stroke the fish on the bacK ahd feed it 
from his hand. Reighard states that in this speci* the fish may even 
be lifted from the wa^e^^n the jjand, and when it is returned it will 
resume its parental duties. 

Rainbow Darters have become tame enough to swim into their 
owner’s hand and Sea Horses will swim into anyone’? hand, but the 
Sea Horse wears a coat of* mail and is in no danger of haviig its 
scales injured. Most fishes are easily tamed, some never make hkman 
friends. \ 

When naturally shy little fishes like Rainbow Darters confidently 
swim into the human hand, they may rightly be called pets. 

74. Does a fish need company? 

Some fishes naturally are solitary, 'majority are social 

animals and therefore happier in companycniifc^liai^^es. Prob- 
ably they are happiest when schooling with their owi^kid. 

75. How long do fishes live? 

More extensive work in lepidology, the study of the scales of 
fishes, on which the age is based, is needed before this question can 
be answered. Fishes are built for longevity, but as animalsi in nearly 
every group from protozoa to man are their enemies, they seldom^ 
reach tljeir life spiin. ^ 

Fishes that*swm and eat at the surface appear to be those with . 
the shortest lives,*at feast they die quicker upon removal 
water, as Dace, Mackerel, the Bhtterfly (Pantodon ) ; and those that, 
live and feed near t£e bottom appear better to resist dryiif^ up,^ai^ 
Carp, Catfishes, Tench, Eels, Flatfishes, Mud Minqpw& It is well 
known that Goldfishes live for more than 25 yea^nl^ls and wild 
Carp for mca-e than 40 years. Major Stanley S. Flowewites a record 
of 60 years’ survival in the European Catfish (SUurus 
fishes which^have been maintained in captivity, those 'i^^h mature 
early and spawn frequently apptat to be the shortest li^. 

Following are a few reports which may or may not bf correct. 
We are unable to verify thgm; • » » 

r A Trout placed in his well in Westmoreland by a Mr. Hossop, is 
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. laid, to h?^ire come to the hand of his son to be fed ^3 3 reat^nd 
diedri^fitng a drought when the spring the well dried up. 

Studies of sciiles of Halibut are said ffTprove that at 100 years 
a Halibut is only in its^ infancy and may live yet another century. 

In 1497 a Pite was caught in a lake near Heilbronn in Swabia 
.with a brass ringrlfttached to it recounting that it was placed in the 
lake in 1230. 

The ponds of European monasteries and the moats of feudal 
castles have been refiK)rted to ci^ntain marked specimens of Loaches 
which have lived 260 years and Carp 37S years. 

76. Why do some ^fishes prefer soft plants and* others ch 4 w up 

fishes, bones and all, as well as crustaceans and mollusics? 

The selection apparently depends partly on the depth the 
water they inhabit, i. e., the foods available in their immediate 
surroundings, but principally on the character of their teeth, which 
may be sharp for chewing flesh, blunt for crushing shells, Weak 
or lacking and necessitating soft foods. (Bibliography No. 216.) 

77. Why are fishes and snails sometimesNidound dead in aquaria 

and garden pools after an electric storm? 

We do not know. A snailery standing on the inside sill of an 
open window in a city apartment house contained only dead snails 
(red Copenhagen variety) after a thunder storm, and Goldfishes 
and other species may be found dead at the surface of the water in 
outdoor pools after such a storm. To quote Mr, Franl^ T.^Bell, 
United States Commissioner of Fisheries: 

“There is ndL scientific explanation of the phenomenon. Therd 
have befen seveSalLinstjCKes in our hatcheries when numbers of fisb^ 
have been found dea^after electrical storms, and although no proof 
can be shown for th^assumption that they were killed by Ifghtning, 
there seems to be no other explanation.’* • - 

78. Wha^is the best way to preserve a prized fisihihat has died? 

A 3% solution of formalin (formaldehyde) will the cnlMii 

better than alcohol, but the fish must be placed in theMlaSidfi im- 
mediately a(|ter death, as fishes’ colors fade when they Wc Formalin 
destroys bacteria, but it has the effect of hardening the wsues, and 
for this reason it is necessary to arrange the^ fins Ixfore ptfSting the 
fish into the solution. As a* rule, frteh'Watei’ i^iecimens bltach out 
quicker than salt-water specimens. ' " 
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SHIPPING FISHES 


79. Do fishes suffer 



seasickaessf 


Not in a natvral state, but they suffer Mm seasickness and car 
sickness -when rocked in shipping cans unless leveling on empty 
stomachs. *It is customary to wi^old food for ^ tv^k prior to 
shipment. 


80. Should aeration be supplied •when shipping fishes a long 
distance? 

This depend upon the number of species in the container, their 
kind and size. * 

81. What type of container should one use when shipping 
northern native fishes or Goldfishes? 

A shallow container of large diameter with a narrow top is 
preferable to a narrow, deep container. 


82. When shipping a* large number of containers having fresh- 
er salt-water fishes, which method is best? 

Water circulated and filtered is best when it can be arranged. 
(Bibliography No. 199 .) 


fiSyWhat is the best way to supply oxygen or compressed air 
'^when transporting fishes a long distance? 

Use a rejeaser that will give off a very fine spray. Avoid large- 
Jjubbles. Do pot allow too much oxygen to escam through the re- 
leaser into the water. * 

84. When is the best time of the year to ^p fi-opical fishes? 

In the eastern states, July and. August, Ind sometimes during 
September; in the western states, June to December. 

Insulated 4:ontainers should be used. 

Sc. How m«y tropical fishes will a one gallon thermo jar carry 
'^’^itSaidj^ty ? 

Fourtllrai one and one-half to two inch fishes can hg cmried with 
safety if personally conducted and aerated* by frequent lifting of 
water ^th a dipper and pouring back slowly. 

When in traij^t, for four (mys or more, aeration for 10 minutes 
every three hours wQl be sufficient. 
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* ^6. ShotfM the water be changed when trjspical fi%e$ are being 
distance? 

No, this is not necessary. If more water is needed,* add about 
one pint to each^llon, beiflg careful ^hat the temperature is not* 
changed too^rapio^ 

87V How can fishes be stimulated when weakened by a long 
journey? 

A bath in a solution of one tablespoon of sea salt to a gallon of 
water for IS or 20 minutes will stimulate them. Professional shippers 
conunonly place a little salt in the shipping cans. . 

« • 

88. Are fishes killed by concussion during shipment? ■ 

No. Mr. Lanier has observed, in transporting fishes, that tl^ough 
they may be subjected to violent concussion when the cans are 
struck, badly frightened and even stunned by being thrown against 
the sides of the cans by the jolting of the train, yet they usually 
make a complete and lasting recovery. 



THE FRSStl-WATER AQU^IUlJf 

89. When were nshes firsfrkept in glass or oth^ receptacles? 

This Question cannot be answered with exac^iiude.* Befora 300 
B. c. the Egyptians made opaque glass which was not blown but 
molded over cores which were later grolfnd^out. After 300 b. c. 
blowing of glass was invented an^ glass was fairly clear, but no 
evidence exists that this early glass was used for aquaria.* 

Egyptians *may have kept some of the gorgeous Egyptian toy 
fishes in glass vfesels before Christ, anch prehisjpric man may have 
k^t tiny, fishes or other water creatures in clay bowls more than 
16,000 years ago. 

According to Koh, a Chinese scholar of the present day. Gold- 
fishes of China were cultivated in vessels instead of in ponds dur- 
ing the Ming D 3 masty (1368-1643). 

There is some evidence that small native fishes were kept’by 
private individuals in England about the time that Madame de 
Pompadour in France was enjoying her rare gift of Goldfishes. 

90. What is a vivarium? 

Vivarium is a very old word, yet one seldom used except in 
print. Bailey’s English Dictionary of 1753 defines the vivarium wr 
vijjkry as “A Place either of Land or Water where living Creatures 
are kept; a Park, Warren or Fish-Pond.” Shirley Hibberd in 1856 
defined Ihe vivarium as “An imitation of the means employed W 
.nature herself in the preservation and perpetuatbn of the varioA 
forms of animal and vegetable life which peopfe the oceans an| 
'’Streams,” thereby limiting it to the salt- aM fr^water iquariur 
to whifih others of the 19th century apweff the term “^ua- 
vivarium ; ” but dictionaries of today revert jo Bailey’s definition, 
jifjy^m therefore may mean for the nature lover of the 20th cen- 
' tu^mher an*aquarium or a terrarium. 

Qi. What the first points to consider in setting up an 

The and shape of the aquarium, test light Jor it, gravel, 
plants, fishes according to kind and number, scavengers, water, foods 
and n^essary implements. (All these questions are answered here.) 

♦This informaddh Is kindly supplied b? Mr. Ambrose Lansing of pic 
Metropolitan Museum of Arti Department of Egyptian Art, Nc^ York 



26 


1001 QUipriONS answered' 

'92. Whatfsize should a home aquarium be? 

TKe%irgest Jjou can afford ai^d accojp^fiWate. Eor Goldfishes 
and native specie's, from eight gallons up; for tropicals, from five 
gallons up, though vei^" small tropicals and small. air breathers do* 
well in aquaria ofjgne gallon or less. 


93; Name some of the points in favor of the larger tank over 
the smaller one. 

• if 

The larger tank prevents rapid temperature fluctuations, is fa- 
vorable to plant growth, lessens the danger of pollution, enables the 
keeping of larger numbers of fishes and speeds their growth. | The 
fry of toy tropicals* whose parents are cannibalistic, have a bSptter 
chance to escape in the large aquarium. 


94. What is the best kind of aquarium for the fishes? 


All glass, straight sided, if procurable, or metal frame rectangular. 
The latter is not as easily broken. A square tank distorts and the 
same surface area can be gained in a rectangular tank of the proper 
dimensions. The Goldfish bowl is suitable only for fry, and is very 
convenient to have in reserve for this purpose. For larger fishes it is 
useless. It distorts the image, the surface exposed to the atmosphere 
is too small and the danger of overcrowding is very great. The most 
practicable tank is a moderately large one, rectangular, of not less 
than 10 gallons’ capacity. As large a surface area as possible is 
desirable. Glass drums and other small aquaria with large surlhce 
area are suitable for fishes of very small size. 


f 


« 

How can one determine the capacity of an a^arium in 
gallons? \ 

Square or rect^.ngmar: Multiply the length in inches by the 
breadth and this by tip height. Divide the total by 231. » 

Round: Multiply fhe square of the diameter (in inches), by the 
height and this by .0034. (To square a number, multiply it by 


96. What 4 s the simplest way of determining the weight of the 
water "in the aquarium? 

Multiply the number of gallons by eight and one-yM, wfiich 
gives the weight in poi)pds. 


97. Is it best to build one’s own aquarium? 

Few people now constrQct their own aquaria, those on th 
iparicet being handsome, durable and inexpensive; but direction 
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are given here f4r the construction of iron frame aquma for^ny who 
may desire to build thai^Qwn. Or £anks may be bujlt of 

The frames of those ot the ih^ket are constructed of iron and 
brass, some chromium plated, or of rust prooLsteel, Allegheny metal 
or other pon-rustirfg alloys. • 


HOW TO MAKE AN IRON FRAME AQUARIUM TANK 

• * 

98 . How can one construct an iron frame tank for keeping fishes 

in the hom^? 

Shape and she: A rectangular tank, will be found the most 
serviceable for fish life. A tank of 18 gallons’ Capacity is a very 
satisfactory size. This should measure 24 inches long, 12 inches wide, 
and IS inches high. 

For the jrame: Galvanized sheet metal of 14 gauge is the right 
material. Unless one is equipped with proper tools, it is difficult tc 
bend this sheet metal at right angles and therefore best to have 4t 
bent in lengths to a one-inch angle by a sheet metal worker. 

When the angle has been made, it should be mitered at the cor- 
ners or cut to the required length for soldering (making two frames 
24" X 12" X IS", one for the bottom and one for the top of the tank). 
If one does not wish to miter the corners, they may be cut to the 
required length and lapped. A mitered job, however, makes a neatei 
tank. When soldering the corners, make a smooth joint or it will 
be* necessary to file off high spots on the inside of the completed 
frame^ before setting the glass. Next cut four pieces of the one incfc 
angle for fhe uprights, 14 inches long. Now solder these uprights tt 
the rectangular frames previously made. In soldejing the uprights 
iq place much trouble will be avoided if cl^ps|ai^ used ,to hole 
them after they are lined up squarely with Ihe ifdes and front oi 
the frame. In the same manner solder the regaining frame to th< 
uprights# In order to reenforce the b^tom franw at the four comers 
a i!!»t.right angle piece of metal (1" x 2") should be soldered flat or 
the iiottomr * 

The frame of the aquarium will now be complete an<f ready t< 
i^lye the bottom, which can be of metal, slate, or wired glass 
Three-ei^iitr inch slate will be found most satisfactory for thii 
purpose. m 

To cement: Aquarium cement may now be placed all arounc 
the botlBm of the fran\e so that it is nearly one-quarter inch thick 
Then place the sljite. bottom in positioif, using equal pressure on i 
Amtil there is about one-eighth inch of cement between, the bottoi 
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•frame the slate. Trim off all surplus cemenHand mix with 
origina , ^ atch to be used for setting the gl^ sides. 

It is advisable to cut the gl^so thifroom will be left to re- 
move one side, shoul4«»it be bi^en, without disturbing the other 
sides. ^ 

To set the g/to; The ends now may be set. Apply thf aqilarium 
ce.mient around The frame, one end at a time. When both ends have 
been set, apply equal pressure so the cement will be forced out 
evenly all around the frame arj^ have at least one-sixteenth inch of 
cement between the metal frame and the glass. Now place a flat 
piece of wood about seven-eighths of an inch thick, tour inches wide 
and 1 2 inches long on the inside face of each end and brace between 
these ends with another pfece of wood to hold them in place while 
putting in the front and back glasses. Next set the front glass, then 
the back, in the same manner, and trim off all surplus cement. When 
all glass is in place, fill with water and allow to set for a day or so. 
Before draining, trim off all cement that has been squeezed out 
arpund the frame by the water pressure. 

To paint: Let dry thoroughly before painting. If a metal bottom 
is used, paint with two coats of black asphaltum varnish (turpentine 
base) and allow to dry for another day or two. Your tank then will 
be ready and should last for many years. 


99. What kind of wood is best for making aquarium tanks? 

Cypress and white cedar are best, and should be conditioned or 
^^seasoned’^ before fishes are introduced, by soaking it ^for ^three 

f ays, then emptying and refilling for three days more, and* repeating 
his procedure ov%- a period of three or four weeks. * * 

100. Can fish tanks^nd gard^ pools be painted green?' 

One aquarium manufacturer says that chrome green (powderec^ 
can be mixed with the cement, and when the tank oi* pool is dry it 
can be filted repeatedly with water for a few days and then allowed 
to stand six weeks, when it will be safe for the introduction^ 
fishes. Another expert says that paint may be mixed witMioile<nin-' 
seed oil and left until thoroughly dry, when the tank or^fiool should 
be filled with water afl?l allowed to stand for a week or 10 days, 
after which it should be thoroughly washed out several tiiffcs, and 
then will be harmless to thi fishes. Of course a pool can be tiled 
men if desired. ‘ ^ 
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CARF OF THIt AQUARIUM ,♦ 

101. How should the aquarium^Be s^erilhrod? 

The glass should be washed with a salt soluttdh and the aqua- 
rium rinsed thoroughly with strong salt water, 6neiCup*to the.. gal- 
lon, or allowed to stand one hour with a strong solution of pernfan- 
ganate of potassium of a rich red color. All traces of chemicals should 
be removed before introducing fishes, •pebbles or*plants. 

102. Should ode use pebbles, gravel or sand in a tank with 

plants and fishes? 

For larger fishes pebbles may be used, for smaller fishes sand 
or gravel, which should be washed first in boiling water. Pebbles 
have gone largely out of fashion because fishes habitually clean their 
gills with fine sand; also because pebbles afford pockets for uneaten 
food. 

If sand or gravel is used, it should be at least two inches deep. 
Two and one-half inches is better. 

Gravel about one-sixteenth of an inch will be found excellent 
for the aquarium of average size. Gravel of larger size may be used for 
very large tanks, but it makes it more difficult to remove uneaten 
food. 

If the sand or gravel is high at the back of the tank and lower 
at* the front, it will cause any sediment in the aquarium to gravitate 
toward the front where it can be easily siphoned out. 

A litt^e earth now and then also is an excellent thing. All smal’y . 
aquarium fishes enjoy earth and appear to gather food substances- 
from it. 

103. How should plants be sterilized and priced in the tank? 

Plants should be sterilized before' introductron into the aquarium 
by placing them in a pink solution of permanganate of potassium for 
ten minutes. Use two grains, by weight, to the gallon of wqter. After 
disinfection, the plants should be rinsed thoroughly under the faucet 
ar.<*^metal clamps removed from their roots. Fill the tank half full. 
»\VitK*the linger press a hole in the pebbles or gravel and insert 
plants, packing the gravel firmly around tfc^oots. Whtn the plants 
havQ*lWn set, add the remainder of the water by pouring it from a 
pitcher onto the hand, held low over the plants, or into a small 
pitcher or rose bo*vl .set on the bottom \»f the tank, or distribute it 
^evenly over the surface from a watering can. This prevents uprootiiqj, 
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*104* How soon should fishes be introduced into llie aquarium? 

Not until tlte aquarium has slood for ^t least a week after being 
set up, to allow oxygen bubble^ tp break up and plants to become 
habituated. Sterilize th(f fisl¥»s first. (See No. 106.) 

' 105.. Is old water a valuable medium for the normal fish? 

Not as valuable as claimed. Excellent for a very sick fish to be 
deposited in and lef^ alohe for a few weeks. 

106. Should fresh-water fishes be sterilized? 

• 

Fishes never should be introduced into a healthy aquarium with- 
out first being quarantined for a week or ten days and carefully 
observed for traces of disease. Sterilize them in a mild salt- bath, One 
teaspoon to the gallon of water for 24 hours, and repeat this opera- 
tion three days later. Another method is with potassium perman- 
ganate which can be bought weighted by grains. Make a solution of 
one grain by weight to the gallon of water, immersing fishes for 
IS minutes twice a week during quarantine. If a stronger solution 
seems in order, use two grains by weight to each gallon of water and 
immerse the fishes for 10 minutes. 

107. What is a weak solution of permanganate of potassium? 

One which allows us to distinguish at 12 inches an object such 
as a white pebble on the bottom of the tank. Fifteen minutes is the 
right time for immersion in this kind of bath. (See preceding ques- 
tion.) 

■V ' 

,io8. How many fishes should one introduce into the aquarium?* 

The" great ftiilt o^he amateur is in buying too many fishes at 
the start. For Goldfishes and northern native species there is a 
definite rule of one i^h of fish^to each gallon of water. In*the case, 
of a community tank for toy tropicals, a well-planted 10 gallon tank 
will accommodate as many as 24 of the smaller lynds. A larger 
number of fishes can be maintained in a balanced aquarium with 
artificial aeration, or in a circulated aquarium in the case of Gold- 
fishes and northern native species. * - 

109, What iS the best^^y to replace water lost by evaporation? 

With a small watering can. This disperses it evenly (Kir the 
surface, or it can be pouredtonto the hand or ontp a paper or light 
ti§ plate to prevent uprooting plants. * \ 
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^ iio.-Is it saf|i to use soap when cleaning an aquarium? * 

Soap should not be used. Ordinary salt and prarm q^ter will 
^o. This solution, with the aid of, a safely razor blade, will remove 
any foreign substance from the glass. 

1 1 1. ^ow often does an aquarium need resetting^? , 

Every six months for Goldfishes or native fishes. Four or five 
years for toy tropicals. Otherwise the water need not be changed 
unless it becomes foul from dead fishes or snaifs or decaying food. 

1 12. What is the proper way to introduce the fishes? 

They never should be dropped into <:he wat^r, but allowed to 
swim out of the container by placing it at the surface and tipping 
it gently to permit their exit. It is wise first to test the water they are 
in and if necessary add water from the aquarium to accustom them 
gradually to the temperature and quality of the new medium. 

1 13. Should the aquarium be covered? 

It is customary to cover the tropical toy fish aquarium with a 
close fitting cover glass to conserve heat and protect against the 
loss of Butterflies and other fishes which have a habit of leaping. 
Other aquaria are provided with a glass top set on cork strips one- 
quarter inch thick to admit air, keep out dust, and prevent the 
fishes from jumping out. (See next question.) 

114. What is the principle of the balanced aquarium? 

The pTinciple of the balanced aquarium was given by Butler ih 
1858 as follows: “.Animal life absorbs oxygen and throws off car- 
bonic acid gas. Vegetable life, on the other JiandJaUsorbs Qarbonic 
acid gas and throws off oxygen. What one re/^ctsfthe other needs.” 

. This definition still holds with all experienced aquarists. 

Of lucent years the fact that plants consume some oxygen at 
nJ^ht has agitated some of our amateurs who argue that plants are 
therefore of^noValue whatever except for beauty. 

This theory does not harmonize with the success whicfi toy fish 
br^ders have with aquaria on which a tight fitting cover glass is 
ySWfiWt overlooks the pH values of plants and their benign effect 
upon the fishes, exhibited by busy interest^gd sustainqji color; and 
it remidiates *‘good old Mother Nature.” 

it is true, can live without plants, and so can human 
beings live in a ropm^ without furniture.^ 

Chemically, therefore, the aquarium may be balanced without 
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•plants. Esthetically and for the good of the fishes, it can not,. The 
importance of air, however, is not overlooked by practical aquarists 
who belifeve that' when the proportion of plants, fishes, water and aii\ 
is just right, fishes and plants will thrive and remain healthy. That 
is to say, they l^lance, ancF mechanical aeration is unnecessary. See 
Nos. 117 and 160 for importance o^ light in this respect.'\( Bib- 
liography No. il7.) 

1 15. Who discovei^Bd the earjy principle of the balanced aqua- 
rium? 

The balanced aquarium was a gradual development of many 
minds, among whom may be mentioned Priestly (discoverer of 
oxygen in 1774); ^ngenhousz (experimental philosopher and physi- 
cian) 1778; Daubeny (chemist) 1833; Ward, 1837;* Johnskon 
(Scotch naturalist) 1842; Lankester (physician and scientist) 1849; 
Warrington, 1850. But Gosse (English zoologist) in 1852 ‘*per- 
fected all the labors of his predecessors.^^ 

116. What are the essentials for success in maintaining a bal- 
anced aquarium? 

Proper light, proper medium, sufficient swimming space, plenty 
of oxygen, and nourishing foods. 

1 1 7. What constitutes proper light? 

Daylight the year round, and a touch of sunshine in winter, 
say an hour a day for North America. The most desirable window 
is one having northern or eastern exposure. In too strong light the 
aquarium suffers from an excess of algae. In much limited lighj 
the plants do not thrive. If circumstances necessitate placing the 
aquariimi in ^ sluth or west window^ it should be ‘•hielded with 
a strip of cardboard or painted glass while the sun is shining on it. 
If it is necessary to ^et the toy. fish aquarium in a drafty Spot, near 
a window^ or open door, thermostatically controlled heaters may ^e 
used to prevent drastic fluctuations in temperature.^ 

The /nost important point concerning light is that there must 
be enough to cause the plants to throw off sufficient oxygen both 
for their own consumption by night and for the use of the fish^^. ^ 

1x8. Can an aquariujM^e maintained under electric light? 

Yes. A clear bulb is more efficient than a frosted len 
hours a day will be found*adequate, with a maximum of 12. Mr. 
]^anier hasjound that two 50 watt lamps over* a tank 24 inches 
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long ^re very effective inhere daylight is completely absent. The • 
“ight source should be at the top of the tank toward the front, 
■^his gives a better effect aftd the colors of the fil|ies ar^ seen to 
etter advantage. Reflectors produce better lighting and should be 
ufeed to screen the*light fron^the observer’s eyes. sufficient light 
is us^, aquatic plants will grow, though not as* rapidly as under 
natuiCl ligBt, and after a time they will deteriorate.*Artificial light 
must be controlled like natural light. Vallisneria grows exceptionally 
well under electric lighting. Sagittaric^and Anacbaris do best in the 
brightest exposure, but Cryptocoryne and Fontinalis do better where 
the light is not so bright. 


iipj What is meant by proper medium? 

The temperature and the quality of the water. The salts, lime 
and acids of natural ponds can be replaced in the home aquarium 
by an occasional pinch of salt, together with a very small pinch of 
bicarbonate of soda, also by grated cuttle bone and by plaster of 
Paris first hardened with water, or by calcium phosphate. 

Lumps of salt, lime and soda composed of the following parts can 
be prepared and kept on hand: 

6 full tablespoons calcium sulphate (plaster of Paris) or 5 of 
this and 1 spoon of calcium phosphate 

2 full tablespoons Turks Island salt (or bath salt unadulterated) 

' Yr, tablespoon bicarbonate of soda. 

, Calcium phosphate neutralizes acids quickly, but will not re- 
main lumped in water unless combined with plaster of Paris. 

Stir well and use enough water to mix and harden. 

• To avoid disease among one’s fishes, one must keep the water 
of the aquarium as pure as possible. The elemenU fishes live in is 
of prime importance. Often it has been said that a man is what 
he eats. truly it may be said that a fish is what it drinks. 

Foul water, sudden changes in the temperature and character 
of^the water, overcrowding and allowing food to accumulate, create 
trouble in an aquarium. 


does suflScient swimming space mean? 

^^It means that most fishes cannot eg^^e crampgd quarters, 
tieir w ell-being depends on plenty of exCTcise. Slender bodigd 
fisRfS^hich include most toy tropicals, can get along with less 
water than Goldfishes (see No. *108), but all should have room to 


swim. 
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12 1. How can plenty of oxygen be provided? 

First by pi;ipviding an aquarium with a large surface area. Manjjs 
amateur' aquari^ts use meehanical ‘aerators for tropicals. It is easias. ^ 
to place too many animals in an aquarium than to introduce too 
many plants, >i6t an excels of planj^ may render the water too 
alkaline when .in ‘bright light, and in the dark may renderVit too 
sictd. Too many plants also restrict the activities of tlie fi^es, 

122. Is it advisable to add fresh water to the old aquarium oc- 
casionally? 

Additions of fresh water will be found benefioial, provided the 
temperature of the old waiter is not changed too much. 

123. Does aquarium water absorb gases in the room? 

Yes, fishes in aquaria suffer from poisonous gases such as those 
given off by smelters, from ether in hospitals, and from carbon 
monoxide gas from automobiles and burning tobacco. Smoking in 
the room will not injure the fishes if a window is open, but ashes 
or cigar stumps falling into the water speedily prove fatal — a mere 
scrap of tobacco containing enough nicotine to kill a large number 
of fishes. 

124. Are fumes from paint or lacquer injurious to fishes in a 

balanced aquarium? 

Yes, very injurious, particularly so if the water is agitated, 'the 
breaking of the elastic surface film causing the fumes to penetrate 
more quickly. Also, if the surface water is cooler than the* layers 
below, the fumes naturally will go to the bottom in what is called 
a conviection auAent. Even if the surface film is not disturbed, the 
fumes of paint ^d lacquer, carrying air dust, descend on the water 
and form a dangerous layer, , preventing the interchange of gases 
between air and water which 'is necessary for the well-being of ^he 
fishes. 

Fisl^s become affected in from 36 to 48 hours; 

* 125. Of what does aeration consist? 

Aeration consists ^ an effort to displace caroon aioxiae wuiir 
oxygen, an§ this is tffie whether accomplished with the tiny fin«* 
ot a fish fanning its eggs or with elaborate machinery. €f‘ ' 

Older methods were tg dip out water ’from the aquarium and 
^llow it to fall back slowly, gathering oxygen Is it dropped; also 
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to soak a sponge and suspend it above the aquarium to introduce 
oxygenated water in drops. 

More modern methods are to introduce compressed aii^ or oxygen 
directly into the water by releasing it in a fine spray, or by circula- 
tion. • ^ * •• 

The’ aeration of marine aquaria by mechanical. means has beei\ 
understood for more than 50 years. (Bibliography No. 4.) 

126. What aquarium implements §re necessary? 

One needs the following implements: 

A glass lifting or dip tube or a rubber siphon to clear the bot- 
tom of the tank of debris and uneaten fyod. The best glass siphons 
are the boiler tubes sold in hardware stores an8 the gauge glasses 
soft! in nrachine shops. A good rubber siphon is a piece of rubber 
tubing three-eighths of an inch in diameter and 36 inches long, or 



Drawn by Cecil Tose 

Aquarium lmplemdtt*% • 

^eft to right: glass cleaner, dip tube with bowl, and dip tube of thi 
eighths inch glass. Top, center: fish -net. Below it right: glass feeding ring. 
Center: white wormtieeder. Extreme right: gmss net for catching baby fishes. 
Below, center: planting tongs. Right: planting tongs of wood, used in salt watir. 
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' longer, used with a glass tube of smaller, diameter than the . hose. ^ 
This glass tube is inserted in the end of the rubber tubing and^ 
should be about the depth*of the aquarium. Two inches less is stirf 
better, as it will not*, kink the hose. 

A safety raaor at the ?nd of a stick to keep down the growth 
, of algae oa the^i?lass. Cuttle bone may oe employed for this purpose 
and will not scratch the glass. 

A small net to remove dead fishes or snails, but it is much better ^ 
for the living fishes if their ^ales do not come in contact with a 
net unless it is made of curtain scrim or other unknotted cloth. 
Knots tear off scales. Another point to remember in handling fishes 
is that their eyes have no lids and are liable to injury and infection 
from the pressure tof the ftet or the touch of a hand. A large '^poon 
or cup is advisable for transferring small fishes from one tahl( to 
another. 

A long-handled forceps for embedding new plants, supplemented 
by a smooth stick of equal length. 

. A glass feeding ring. One glass feeder is made in the form of 
a funnel with a long tube through which the dry food descends to 
the bottom of the tank. Smooth glass bars partly close the end and 
prevent small fishes from entering. 

A thermometer and an aerator; and for live-bearing toy tropi- 
cals, a fry trap is a desirable accessory. 

Many aquaria now are equipped with filters, also special feed- 
ing areas enclosed within glass or stones at the center or one sidb 
of the tank, sand, pebbles and plants being kept out of this area 
so that all uneaten food may be observed and removed. 

127. How is aerator pronounced? 

As,spelle(V“^'-er-a-tor. Not air'-e-a-tor. 

128. How often should the sediment be siphoned frops the bot- 
tom of the aquarium? • • « 

About every week or ten days. The more fishes in the tank, 
the more* often it will need siphoning. 

^29. How is the glass lifting or dipping tube used? 

The tu^e should about three-eighths or one-half inch itT 
^meter and six incites longer than the depth of the waterirMjjp^ 
aquarium. It is used to remove particles of food or any oBjWfra 
the bottom of the tamk, \m the following manner: 

The upper end of the glass tube is closed with the finger, the 
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, tube is directed immedialely over the object, then the finger is re- . 
l^j^moved and the inrush of water will carry with the object to 
1)0 lifted. The upper end is again closed with the Angetf the tube 
is raised to the surface, and the lower end .-closed by the other 
hand while the contents are Tjjewed and disposed of? 

130. How* can one prevent the gravel or sand from being*^*5i- • 
phoned out when using a siphoning hose? 

Hold the glass tube which is inserted in the* end of the hose so 
that it is about three-fourths of an inch above the top of the gravel, 
and as it is moved above the debris, this will be sucked up. Should 
any pebbles or other objects be sucked iitfo the ^lass tube, the hose 
should be pinched, thus stopping the flow of water, and the particles 
will drop back. 

13 1. What is a breeding or fry trap? 

A container hung inside the aquarium to confine the female liv.e- 
bearer, though large enough to permit her to move about freely. 
Small openings at the bottom and sides are arranged, through which 
only the new-born fishes can pass into the aquarium. Thus they 
are saved from being eaten. 

132. What causes the sand in an aquarium to turn black? 

Unconsumed food or any other decomposing organic matter 
causes this condition. All dead plants and animals should be re- 
moved as quickly as discovered. 

«33. Why does a film appear on the surface of the water in a 
balanced aquarium? 

It is caused by lack of oxygen, accumulated dust, bacteria, 

■ and gase^from decomposing plants, and animals. This film is not 
ntcessariiy h^mrious to fishes. It may contain microscopic organisms 
valuable asjOT^^, but it is unsightly. 

134. How can one remove the oily surface film? 

old method of removing surface scum is by floating it oS^ ’* 
' on bits of newspaper. Or, an absorbent paper napkin mqy be floated,] 
when soaked, lifted off. The film will adhere to it. Anc ’ 
method is to use a narrow strip of cardb<arcL the width of tht 
tank, crowd the fijpi to' one end and skim itVofv.Much will adhere 

♦n rarHhnarH 
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^ 135. Should the fluffy brown sediment at the bottom of* the 
tank, be removed ? ^ 

If the water in tjie tank is clear, this sediment (mulm) should 
not be removed sinless it is«more than one-quartej* of an inch de^^p. 
When the tank is**cloudy and the side* and bottom show a film of 
' sliipe, then it should be cleaned out. 

136. What causes Jbubbles to arise from the sand at the bottom 

of the tank? * 

When gaseous bubbles are rising, it is a warning that decompo- 
sition is going on. Usually this means resetting.. 

137. What causes milky water in the aquarium? ( 

Failure to remove uneaten food or dead animals which are 
decomposing and swarming with bacteria. If the bottom is siphoned 
off, the condition may clear in a few days. Otherwise the aquarium 
nfust be reset. 


138. What is the cause and cure for green water in the aqua- 
rium or garden pool? 

It is caused by a tiny floating plant called alga (al'-ga). More 
than one are called algae (al'-jee). These plants propagate readily 
in strong light* and in slightly acid water, and fertilizer nourishes 
and develops algae. 

When the green water is not too thick the fishes like it, but 
it is not popular with their owner who prefers to view them through 
a transparent medium. Some aquarists keep a tank of green water 
in reserve for a hospital. Sick fishes appear to thrive* in it. 

Thfe green water can be remedied by keeping the aquarium in 
the dark for a few days, which will kill the algae, but the dying 
vegetation is not desirable for .the fishes. They may be^ansferred 
to another aquarium temporarily and returned afte^dftphoning ^ff 
the dead algae. Daphnia eat floating algae with astoqiihing rapidity, 
A weak solution of permanganate of potassium will kill algae. 


"139. Do algae give off oxygen? 

Yes, mych more than many fish fanciers realize. 

What causes fishes to seek the surface of the 
breathe? ^ ‘ . 


Lack of dissolved oxygen due to overcrowding or foul wat^r/ 
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[41. -.Why is it that fishes cannot use atmospheric air so well?^. 

The oxygen in the atmosphere is undissolved a«4^thj gills are 
io constituted that they extract only the dissolved oxygen which 
sJ.n the water. ^ * 

[42. is spring water desirable for an aquarium? 

Many spring waters are not suitable for fishes. Some cortV- 
nercial spring waters may be used where tap water is not suitable 
ind are easily brought to pH 6.4 b^ the addition of acid sodium 
phosphate. (As a rule one teaspoon to every five gallons is the cor- 
•ect amount, but an aquarium tester will determine this.) 

* • 

[4^ Is Artesian well water suitable for fishes? 

If it is hard, it can be softened with bicarbonate of soda. Some 
\rtesian well water is very soft. Some is wholly unfit for fish life 
^here it is deeply saturated with inorganic minerals. 

144. Is electrified water suitable for fishes? 

It requires the same treatment as spring water, 

145. Is distilled water desirable for fishes? 

Freshly distilled water is neutral and lacks the organic salts 
accessary for fish life. It is said to be poisonous to JJamtnarus. Its 
toxicity can be suppressed by the addition of small quantities of salt 
if one is chemically minded and wishes to experiment. 

146. What effect does chlorine have on fishes? 

► , 

It has a toxic effect. This dangerous poison has been known 
to depopulate more than one public aquarium. The fishes ‘usually 
become restless, breathing rapidly and sometimes losing their 
squilibriufHy 

• If cWoN^ted water is allowed to stand (preferably in an 
enameled cgnttiner) for 24 hours, it will be safe. 

147. Are metals dangerous in an aquarium? 

I?’* 4 ss, copper, zinc, chrome and various other metals are dan- • 
serous in an aquarium, having a toxic effect on the ^shes. When ^ 
is used in constructing aquaria it is paihted or nickeled, 
brass can be lacquered,^ or either can be covqred^ijth a heavy coat^^^ 
of black asphaltuflii yamish, which withstands^,^ action of both 
fresh and salt water.* 
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^ 148. Are ornaments in the aquarium injurious to the fishes? 

They^tng^Hfiot harm the fishes, but the ideal aquarium is one 
which simulates* natural conditions as closely as possible. Sea shells 
and corals are best rfiservecl for the salt-water aquarium, and mer- 
maids safely can^Be relegated to the nirsery along with Santa.,Claus 



• Photograph by C. A. Sherman 


An aquarium built with rockwork to please fishes’ eyes and human eyes. 
The fishes enjoy hiding in the shadows of the arch, and a mossy .Covering of. ' 
green algae, which naturally forms 6n objects under water, hs^itonwerted the 
stones into a very attractive picture. JT 

and the ffixies. When shells are used they should be laid with the 
opening down so that uneaten food may not accumulate in them. 
Stones may be cemented together to form an arch bu^ 
care must be taken to cure the cement before placing it in the 
^UP-rium. (See Garden Pools of Cement, No. 995.) Under t^ 
fishes play ttst and as it becomes carpeted with green 
growth (algae) thi^^covei new browsing places and the effect is 
Pleasing and^ naturll. 

Many bUeautiful minerals are available for the production of 
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. colorful and natural effects — quartz pebbles, black, blue, green and^ 
red; Tourmaline, crystal, green, red and yellow; Serpentine, green 
’ Prehnite, black Franklinite, Rose Calcite and Salmon'SSateite, Feld- 
spar of various colors, colored sandstone and others. Pieces of pink 
petrified trees also make a §ne showiri|, as well, as smooth pieces 
of colbrefi , glass. 


SCAVENGERS 

149. Is it necessary to have scaveigers in the aquarium? 

Not if one (eeds carefully and does not allow decomposing mat- 
ter to accumulate. Uneaten food should be removed not later than 
the day after it is introduced. • • 

150. What are the most desirable scavengers? 

Scavengers must be selected according to the character of the 
fishes in the aquarium, snails, fresh-water clams and mussels. Cat- 
fishes, Loaches and others being commonly used. Tadpoles of frogs 
are used with Goldfishes and in the house pond. The Fresh-water 
Flounder or Aeroplane Fish (Achirus fasciatus) and the docile South 
American Dwarf Catfishes {Corydoras and others) which are bottom 
feeders, at present head the list of favorite scavengers for the tropi- 
cal toy fish aquarium. Two of these little fishes are sufficient for a 
20 gallon tank. 

151. Of what value are snails in the aquarium? 

There are no more interesting animals than snails, both vivip- 
^arous and oviparous. Their introduction is a matter of personal 
‘choice. To sorffe minds no aquarium is complete without them, but 
some fishes annoy the snails, chew off their tentacles and kill them; 
and snails are not averse to eating eggs of fishes lodged among the 
"pebbles plants. It is quite worth while to maintain a snailery 
apart frmiXbe fish aquarium. 

About snail for each gallon of water usually will keep an 
aquarium free of algae. The little Pkysas are considered begt for this 
purpose. The algae are removed by means of a tongue-shaped organ 
.covered with rasping teeth and called a radula. (See also No. 22f:^ 
snails 4md infusoria.) 

\S2. What food and care do snails requi 

Snails usually^ are content with th% fine Wfty find in the 
•aquarium, also prepared fish foods. Soft-shelle(i^snai\ and Ran^- 
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^orns are fond of lettuce. Red Ramshorns .fed for many months on 
raw clam faile^o reproduce, but when lettuce was provided they 
multiplied'iiijnaly. 

Snails do not eat'.such plants as Vallisneria and Sagittaria, but 
some species prey on soft leaved plants^ke Cryptocoryne and SpSt- 
terdock, and dotting plants such as Lemna, Salvinia and A^dila'.' 

, •Shell-making substances should be supplied, also not too acid 
water, otherwise the shell becomes perforated and death ensues. 
Powdered cuttle bone and plaster of Paris or calcium phosphate 
serve this purpose very well. 



In the American Pond Snails the shell of Limnoea (left) opens to the right 
when held with the opening down; that of Physa (center) opens to the left. 
The shell at the right is that of the Brown Ramshorn (Planorbis) . Beldw are 
their egg cases. , 


153. Which snails are commonly sold for the fresh- water aqua- 
rium? 

The most colorful of the Snails commonly sold foj^the home 
aquarium is the Red Ramshorn or Coral Snail (Plan^is^ cornet^, 
var. rubra), brought to the United States years ago by Heede from 
Germany T)y way of Denmark and therefore called also the Copen- 
hagen Snail. It is a red variety of the Brown Ramshorn. There is 
'no handsomer sight than a company of large Copenhagen Snails* 
ipiwling abopt the aquarium and they are active destroyers ot algae, 
■^Itrare must |ie exerdsed in their use. The moving scarlet tentaclei^ 
a fatal r^^nAfence to Tubijex, and voracious fishes will chew 
,^/lhem off and iilwhiysnailsk * ^ 

f * Most of Jwe Cichlids, the Swordtails, some of the Characins, Para- 
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,dise Fishes, Rosy Barbs,. Dwarf and Three-spot Gouramis, Betta ' 
bellica, scalare, Sunfishes and Gambusia holbrooki are inimical to 
snails. . . 

Other snails of the pet shops are the ^^stralian Red Snail 
{hhdorcti proteus)% an excellent scaverlj^er, orange red in color; 
Melanlrii<?§fiail {Melanopsis gradlsi) or ‘^horn of plenty”*;-~so called 
because of the long spiral shell; the European and African Pap«t^. 
shelled Snails (LimncBa) shaped somewhat like the Australian Red' 
Snail, also the Columbian {Marisa ro^ula), one gf the newer Rams- 
horns with a striped shell. 

Two live-bearing snails, Japanese (Viviparus malleatus) and 
American, callecf the Potomac Green Snail {V. [intertextus] contec- 
toides), are commonly available and they eat nc^ vegetation except 
for the al^p that forms on glass and plants. Two others which bear 
a superficial resemblance to these but have dissimilar habits are 
the Four-horned Snail {Ampullaria gigas) which favors a vegetable 
diet, and the Mystery Snail {Pomacea bridgesi) from Brazil ♦ 
which lays its eggs above the water in cream colored, grapelike 
clusters of many hundreds, and which is not a plant eater. 

In the live-bearing snails, the sexes are distinguished by the 
right tentacle, which is curled in the male, straight in the female. 
In the Mystery Snail the male has longer tentacles. 

154, Which fresh-water snails can be collected in the United 
States? 

The commonest snails found in the fresh waters of the United 
States are the small Brown Ramshorn (P. corneus) and the Pond 
, Snails, Physa and Limncea, always of value as scavengers, though 
because of their soft shells soon gobbled by fishes large enough to 
eat them. All these lack a door to their fragile houses. The Pond 
Snails are nearly related but distinguished by the direction in which 
the shells ^en — to the right in Limncea, to the left in Physa when 
Ijfeld with opening down. Their maximum length is about one- 
half inch, though Limncea stagnalis, formerly very abundant in the 
eastern states, reaches a length of two and one-half inches. 

They ascend and descend in the water on their lines of slime 
much as a spider walks on its webline. The eggs of pond sna?*® 
show a* faint tinge of yellow (yolk) but otherwise are translucent 

♦ We are indebted to Mr. William J. Clench, Curator o\ MoUusks St * 
Harvard Museum of Comparative Zoology, Cambridge^lM^fachusetts, for the 
^ identification, which^^eijders the snail no longfr a though the common 

' name is convenient and will stand. ^ \ ^ 
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'and pearly as soap bubbles, and are laid i;i crescent-shaped masses 
of gelatin. 

Anotherf<5flfi'ferican species is the Potomac Green Snail which* 
produces living youngs, with shells too tough for infant fishes, though 
it is not as hardy in captivity as the live-bearing Japane^ Snail. 
This specie^ has four brown bands on fhe body whorl. ^ *•* 
*„,-^^<3ne snail, Pomacea paludosa, related to the Mystery Snail, is 
abundant in southern Florida, and doubtless many more North 
American species aije suitable ^or the home aquarium. 


155. How do snails reproduce? 

Most snails are hermaphrodites, i. e., both sexes are present in 
each individual, cioss fertilization takes place and eggs are laid. 
The Japanese and Potomac viviparous snails are exceptions to ^the 
rule, each being separately sexed and bringing forth its young alive. 
These snails actually are ovoviviparous, i. e., eggs are laid but the 
mother retains the young in her mantle until their shells have 
hardened sufficiently to protect them from smaller aquarium fishes. 
The Japanese Snail (Viviparus malleatus) attains a length of two 
inches and a circumference of four and one-quarter inches. Once 
fertilized, the female is fertile for life. The American viviparous 
snail, called the Potomac Green Snail, is similar in breeding habits 
but smaller, less active, and shorter lived. 

These snails should not be discarded when they close the door 
of their house •( the operculum), as they rest occasionally for a* 
week or two; but if the operculum lies open, failing to contract 
when touched, they are dead. The female viviparous snail that dies 
should not be thrown out until the body is examined for young. 
There may be a dozen or more well advanced embryos in the mantle • 
that can be saved by pressing them out into the water. Some raised 
in an acjuarium bred when three years old. They do better in coot 
water and need watching if the temperature rises above 70°. 


156. Will the fresh-water mussel clear up cloudy 





Yes, if the tank is not too badly polluted by dead •specimens, 
but large nnussels are not hardy in captivity. Small mussels have 
Iwed for nearly two years. 

157. Are Weatherfishes desirable scavengers? 

They ancTa/ otbrip^ Loaches roil the water to such an extent that, 
ny aquaristgj^i^Wer it better to use something else as scavengers 
and keep thesonME^ a ta^ik by themselves whqfe they can enjoy 
li^ after thejf owlf fashion. 
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*158. Are plants necessary in an aquarium? '‘- 

. Fishes can live without plants. (See,Nos. W, 114.) 

159. grow aquatic plants in the aquajium witt^out . 
fishes? 

Plants seem to do better when fishes are present. 

1 6 0. What function do aquatic plants perform in the tank? 

Aquatic plants absorb the gases that are harmful to fishes and 
liberate oxygen which is necessary for them. They absorb some 
of the refuse from the bottom of the tank and furnish a safe re- 
treat for the young. Also, many fishes spawn upon the fine or broad 
leaves. Fishes, especially Goldfishes, hold their color better with 
plants in the tank. 

Plants do not give off as much oxygen during the winter montjis 
as during the summer, and in winter may be helped by supplying 
them with electric light for two or three hours a day. This applies 
also to overcast weather generally. 

Plants, through the agency of light — particularly red, orange 
and yellow light rays — manufacture carbohydrates from carbon 
dioxide and water; which is to say that under bright light, natural 
or artificial, they absorb carbon dioxide and give off t)xygen. During 
plant respiration, oxygen is absorbed and carbon dioxide given off, 
a process which is masked in bright light by the opposite process 
of assimilation. On overcast days, therefore, the plants are unable 
properly to perform their oxygen-producing service to the fishes. 
The old method was to lift a dipper of water from the aquarium and 
let it drop back, slowly accumulating oxygen as it fell. (See also 
No. 114.) The modern method is to supply electric lighting as a 
iclirect aid *0 the plants. 

161. Do aquatic plants grow better when planted in sand or 

gravel? • 

Plants generally grow better when planted in coarse sand mixetfl 
with s^all pebbles. 

"Ida. Is it safe to use soil to grow plants 

This method is used, but is dangerous. Et® njhen the soil is 
covered with sand, the water becomes foul n'nw.'TeaViily than with 
'plain sand. If fertilizing chemicals are present, they 'may seep out 
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'of the soil and modify the pH of the aquarium. Also, soil commonly ^ 
is filled with gases. 

Most piwfTs* do better^ however, when rooted in soil. Crypto- * 
corynes are goclid exapples. Mr. Lanier placed one of these plants 
in a glass pot and ofle-half inches deep and five inches* in 
diameter, containing soil, and covered *this with fine has 

and spreJid until it covers an area about 18 inches in diameter 
in a 65 gallon tank. This Cryptocoryne (C. griffithii)^ which orig- 
inally had six leaves, has been^in the tank for over four years and 
many shoots have been cut from it for planting in other tanks. 

163. Why do plants collected in streams turn bVown and soon 

fall to pieces •when placed in a balanced aquarium? 

Usually the temperature where the plants are found is nttich 
lower and as they cannot withstand the change to warmer water, 
they fall to pieces. 

Always remove straggly, shabby plants when they begin to turn 
brown — the sooner the better. 

164. Which plants are best for the home aquarium? 

More than 30 kinds are available, both rooted and floating, and 
may be selected according to the size of the aquarium, the light af- 
forded, the type of plants necessary for catching the spawn of egg 
layers and for protecting the fry. 

Many new plants have come into aquarium use during the past 
five years and like toy fishes, new species may be offered at afiy 
time. 

‘ The following are among those most commonly sold in pet 
shops, and for convenience are divided into Rootect Plants (with* 
narrow,. fuzzy, small or broad leaves, and slender, willowy plants), 
and Floating Plants: 

Rooted Plants: 

(narrow leaved) 

Arrowhead or Sagittaria of several species, including Giant 
Sagittaria (S. sinensis), the somewhat similar S. natans 
and the small 5. subulata. ^ 

Tapg Grass or Fresh-water Eel Grass, Vallisneria i^ralis. 

Hair* ir 2 LS&. 0 t£leocharis prolifera. Especially desirable for. 
aquftriaJaf less than 10 gallons. 

QuiIWoft|/jpc /€5 somewhdt difficult to cultivate. 

Watpr Stkrgrass, Heteranthera dubia/lowwA from Ontario^ 




‘ Upper left: Spiked Water.Milfoil or Foxtail. 

^ Upper right: Cabomba or Fanwort. 

Center: Chilean Water Milfoil. 

Lower left: Amcharis or Elodea, 

Lower right: Hornwort or Ceratopkyllum, 

The ^‘fuzzy” plants are easily distinguished if one examines the leaves. Milfoils 
arc toldjfom Hornwort by their pinnate, submerged leaves, finely divided into 
threadlike segments. Hornwort has widely branching and flowing stems and 
the verticillate leaves appear in a thick cluster on^^e ytung growth and 
branches. Cabomba has fan-shaped leaves. In Anachari^our leaves occur to- 
gether at about every half. inch along the stem. I 
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to Oregon and south to Florida and Mexico. Thrives in,* 
very, shallow water and has grasslike leaves and yellow 
flowers. 


Umbrella Grass, Cyperus alternijolius. Grows abqve the 
water.* * . • / ‘ 

leaved) 


Elodea or Anacharis (so called from its older generic name), 
also known as Can^ian Water- weed {Elodea canadensis) . 

Fanwort, Cabomba caroliniana, called also Cabomba and 
Aquarium Moss. ^ 

Red Cabomba, C. caroliniana, var. roseafolia, introduced 
into aquaria in 1934. 

Water Milfoil, Myriophyllum, of several species. Pa?rot^s 
Feather, the Chilean species, ikf. proscrpinacoidcs, gr^ws 
above the water and has been introduced into various 
states. Spiked Water Milfoil or Foxtail (M, spicatum) 
is common from Newfoundland to Florida and west to 
California. 

Hornwort, Ccratophyllum demersum, anchors loosely in 
sand. 

Naias flexilis, is a slender plant, fair oxygenator, and orna- 
mental. Common everywhere in the ponds and streams 
of North America. 

• • 


(small leaved) 

Ludwigia mulertti, called Ludwigia, is the cultivated form 
of wild Swamp Loosestrife. L, roscei is still more colorful. 

Moneywort, Lysimachia nummularia. Called also Creeping 
. Jenny. 

(broad leaved) 

Cryptocoryncs of four species: the Wide Leaf, CL griffithti, 
the Narrow Leaf, C. bcckcttii, also C. cordata and*C. * 

. willisii. The Cryptocoryncs are natives of thfe Orient and 
comprise in all 26 species. 

Saururus lucidus, with heart-shaped leaves growing above 
the surface of the water like Umbrella Grass an<i.Parrot’s 
Beather. 

Water Ptfffl5y {Hydrocleys), Has yellow flowers. There 
several species. 

Southern Spatterdbek, Nuphar sagittcepolium. Grown from 
roots and not successfully transplanted. 
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Drawn by Cyril JT. MacMeekin 


Types of Broad Leaved Plants 

At the left, Southern Spattcrdock, used principally in tanks of larger size. At 
the right, Madagascar Lacc Plant, which is very decorative for the small pool. 

Sagittaria guayancnsis, introduced into aquaria in 1934. 

Heteranthera zostercejolia, indigenous to Central America. 

Pond weed or Potamogeton of two species: the large P, 
dcnsus, and the curly leaved, P. crispus, (There are at 
least 60 species.) 

(slender, willowy) • 

Willow Moss of two species, Fontinalis gracilis and F. anti- 
pyretica, 

Stonewort, Nitella gracilis. 

Floating Plants: 

, Bladderwort, Vtricularia, of various species; *but U. minor 
is the only safe species in the tank with fry. 

Water Hyacinth, Eichhornia crassipes. 

Water Fern, Ccratopteris thalictr aides. 

Water Lettuce, Pistia stratiotes. 

Duckweed^ Lemna minor, loved by fishes. 

Salvinia natans, one of 13 species of Salvinia, also loved 
by the finny ttibe. . • 

Floating Moss, Azolla caroliniana, native in the south; refr- 



• photograph by Robert J. Lanier 
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in the sun, green in the shade. .This is one of five species, 
of A^olla, and is in the same order with Salvinia, 




^ Floating Plants 

Above: Water Fern, showing method of reproduction by new leaves whidlf 
sprout from the ends of parent leaves and break away. 

Below: Duckweed, a favorite food of small turtle!). Litye fishes love to browse 
among the roots, which are populated with minute crustaceans and other natural 
^oods. 
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165. 'Which plants are recommended for catching the spawn of 

. egg layers? , • 

The small Bladderwort {Utricularia «imo>'),*'^jjistalwort, Stone- 
worjtj^ater Milfoil and Cabomba. " 

166. What is tfie* difference between the Hor^ort (^Ceja- 
tophyllum) and the Milfoils (Mynophylluns^? 

The Hornwort has heavier, needlelihe leaves which are much 
firmer. The floating stems are widely branching and the leaves, 
called “verticillq^e,” appear in a thick cluster on the young growth 
and branches. In. the Milfoils, the pinnate, submerged leaves are 
divided into threadlike segments. * • 

167. Which are the hardiest rooted plants? 

All are hardy, except the so-called ^^fuzzy^’ plants, Fanwort 
{Cabomba) ^ Water Milfoil {Myriophyllum) , Anacharis, and Hor;i- 
wort, though these are greatly enjoyed by fishes which not only eat 
them, but tear them to pieces. They have a tendency to rot at 
the roots. The most desirable of the four is Anacharis, If not rooted, 
the stems soon grow very long, and if allowed to float it is a simple 
matter to nip off the decaying root ends. 

r68. Is it possible to observe circulation in plants? 

• Those who own a microscope may learn something about the 
circulation of protoplasm in plants by observing the phenomenon 
in bits of Anacharis or Vallisncria, 

169. Which plants are the best oxygenators? 

The best oxjigenators are the straight leaved plants -Sagittaria 
and Vallisnerjji ^"hese plants reproduce by rhizomes sent out from 
ihg roots forming new plants. An old standby for aquariums 
of more gallons’ capacity is the broad leaved Sagittaria 

or Arrowhead (5. sinensis). The leaves are great favorites with 
scalares in breeding time, forming a favorite depository for the eggs. 
Other species of Sagittaria such as S. natans and S. subulata are 
more suitable for smaller aquaria. Sagittaria natans blooms in the 
aquarium after the formation of arrow-shaped leaves •which reach 
the surface of the water, the flowers being small and white, with 
yellow centers. Somewhat like Sagittaria and very popular for the 
tropical fish tank *is. the Tape Grass, 'Vallisneria, Anacharis and 
Cryptocoryne also are goot^oxygenators. • 




Drawn by Cyril J. MacMcrkin 


Arrowhead and Tape Grass Are Not Easily Distinguished * 


At the left: common Arrowhead {Sagittaria subulata). Center, Giant Sagittaria 
(S. sinensis). Right: Tape Grass {V allisneria spiralis). f 
Their mode of reproduction by rhizomes which send rcjjj' below and leaves' 
above, is similar; but the leaves oi'Vallisneria are brighter Tn^P^l^j^paque, and 
it grows straighter than Sagittaria, w'hich spreads out over jhe aquarium. • 


tendency to spread out over the aquarium, i. e., it stands up straighter 
as a rule, and does best in a deep tank. 

1 7 1. Whicl^ are the daintiest aquatic plants for tlie home 
aquarium? ^ 

Without doubt the Willow Moss (F ofitinalis) and Stonewort 
(Nitella)f with the Bladdefworts {Utricularia) running a close third, 
fiairgrass and Quillwort are dainty also^ 
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>172. 'Which are the best.surface floating plants? 

^ The best of floating plants is the Cvystaiworf (Riccia) which 
forms a veritable hanging jungle, sometimes twcjis^ inches deep, and 
serv^i/ AS an ideal hiding place for frj^ seeking AtY from their 
pmenl^ N-ext to this is Salwnia, larger leaved, .longt^ lived, and 
more attractive tira's:’ Duckweed. Next, if one can get* tMem, ar& the 
southern Water Ferns which spread over the surface of the aquariUm 
by means of new plants sprouting from the ends ^of the parent 
leaves and then breaking away. Wat^ Ferns ate five or six inches 
in diameter and better suited to aquaria of a capacity of 15 gallons 
or more, and one plant is entirely ample for a tank of any size. 
The Water Lettuce is an exceedingly lovely plant with leaves like 
velvet and a diameter of about three and one-h^lf to four inches, 
but it is no\ durable. The Water Hyacinth, with its pretty blossoms, 
is better suited to the garden pool, like water lilies and lotuses, 
and for catching Goldfish eggs the roots have long been in favor, 

173. Which are called the most beautiful of aquarium plants?* 

Ludwigia because of the rich garnet coloring of the under surface 
of the leaves and the new red Cabomba, Ludwigia is not as hardy as 
some others. The new broad leaved Sagittaria guayanensis is hardier 
and pretty. 

174, Do Bladderworts injure fry? 

* This depends on the size of the bladders. Large bladders capture 
miniit^ fry, but plants with small bladders are safe in the aquarium. 
Their natural food consists of protozoans, rotifers, nematodes, water 
fleas, snails, and insect larvae. Bladderworts will float beneath the 
surface like Anacharis and Hornwort, and when not flowering live 
entirely submergjd. The small Bladderwort, Utricularia minors is 
safe with fisl^f^, but U, vulgaris and others with large bladders 
canture fmes, becoming piscivorous plants when opportunity 

offers. 

Bladder^rts are called carnivorous plants, because tjiey feed 
dn animal life. This has been proved by experiments which show 
that if the plants are prevented from capturing animals they remain 
dwarfed.* 

According to Agnes R. Arber an ‘‘edible mucilage k secreted by 
che hairs which grow on the bladders and especially on the valve at 
the aperture.^’ This attracts the prey which enter the bladders and 
cannot escape. Tv^lye Daphnia have been observed moving rest- 
lessly about in a single bladder. The prey suffocate or starve and 
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Bladderworts may be allowed to float in the aquarium, but t?BV are carnivo- 
rous plants* and if one is rearing fishes, the Lesser Bladdcrwort should be chosem 
In this species {Utricularia minor) the bladders are too small to capture me fry. 


the decaying products are absorbed into the cells of the* bladder 
and thence ieto the plant tissues. (Bibliography No. 119.) 

175* Does Eel Grass grow in fresh water? 

No. Eel Grass is the name of a marine plant, Zostera marina^ 
^ich is a favorite haunt of little Eels or elvers, as well as an im- 


ABOUT YOUR AQUAJllUM 57 

• 

.portaiit food for aquatic birds, which probably enjoy the Eels along 
^with the Eel Grass. The Eel Grass, which was disappearing from 
both coasts of the Atlantic a few years ago, is said tq be reestablish- 
ing itself. ValUsnertay because of its resemblance ' 'O^the long, grass- 
like ujiades of Grass, son^etimes is called Eel Srafck, but this is 
riot correct, though, it may properly be called Ffesh- water Eel Grass. 

Fresh-water plants sometimes are called seaweeds, but 'like 
‘‘Eel Grass,” this is a wrong designation. Seaweeds live only in salt 
water. ^ 

ENEMIES OF FISHES 

176. Which are the principal enemies <rf small ^quarium fishes? 

PfsheS^are their own worst enemies, besides which are turtles, 
frogs and salamanders. (These always should be kept in separate 
quarters. See The Terrarium.) Other foes are leeches, the larvae 
of certain insects (such as Dragon Flies), water beetles such as the 
Water Tiger, and Great Water Bug and other bugs, some of which 
are armed with spears for impaling little fishes. The Water Boat- 
man {Corixa), W’ater Scorpions {Ranatra and Napa), and Back 
Swimmer {Notonecta) all are predatory bugs, and when not swal- 
lowed by larger fishes, eat fish eggs and fry. Hydra prey on little 
fishes, as do spiders, also Utricularia — the Bladderworts, which live 
principally on minute water animals including very small fry of 
fishes. Besides these visible enemies are pathogenic* protozoa, bac- 
teda and worms as disease-producing enemies. Argtdus and Lerncea, 
crustacean parasites, prey on Goldfishes and other larger fishes, 
and ate called “fish lice,” though not lice. 

• Water Tigers, Dragon Flies, Hydra and other fish enemies some- 
times get into the aquarium with new plants introduced without 
sterilizing, and sgjj^times with Daphnia. To separate beetlfe, bugs 
and insects fromKaphnia, use a screen large enough to permit the 
Daphnia too small for the others. Place it just beneath 

thfe surfacT of me water and pour the Daphnia into it. The others 
will remain screen while the Daphnia sift through. 

177, What are Hydra? 

^ Hydra are threadlike animals, green or brown, about one-quarter 
of an inch long, commonly found on the under side of floating 
leaves, the leaves of submerged plants, or on stones in shallow water. 
In the aquarium they attach themselves to glass and plants. 

They are freshP-water polypes, allied hi structure to coral polypes 
and sea anemones, and ^e among the most beautiful and curioiis 
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of small aquatic animals. They are of two varieties, Old and’ New ' 
World. 

From five to eight graceful but deadly tentacles surround the 
mouth. Thes^tAtacIes ar^ hollow and connected with the hody 
cavity. Man/tinj^ j^trigger-hairs” may ibe observecf^der the micro? 
scope. These, when touched, cause the discharge of-poisonous threads. 
Daphnia, fish fry and other minute organisms coming in contact 
with the tentades thus are paralyzed, seized by the tentacles, and 
conveyed to the mouth at th§ir base. Microscopic plants also are 
eaten. 

When alarmed, Hydra retract and the bunched-up bodies with 
outspread tentacles look ]jke minute green strawberries. 

Each animal contains both sexes. Reproduction is either bv eggs 
or, more often, by the growth of little buds along the body, exactly 
like the parent, which break away, never forming colonies Ijke 
corals. 

A sticky secretion glues them to their anchorage, but they are 
able to detach themselves and move about like looping caterpillars; 
also, they can walk on their tentacles. 

The name Hydra is derived from the mythical, hydra-headed 
monster of old which could reproduce its heads as fast as they 
were severed, many experiments showing that Hydra is almost as 
difficult to kill. 

Any fish small enough may fall a victim to the Hydra, includ- 
ing trout fry. 

178. By what method can an aquarium be rid of Hydra? 

There are several methods: 

By removing plants, fishes and snails and raising the temperature# 
of the water to about 100^ for at least an hour. 

By removing the fishes and snails and ;ng 22 drops of 
ammonia to each gallon of water for a 35 minute ^;)ath. Rinse well 
afterward, especially the plants, clean the tank an4,.^:9!.l^ith fresh 
aged water. ^ ^ • 

By introducing fishes which eat Hydra. The Aj£?lralian fish, 
Craterocephalus nouhuysi, has an insatiable appetite for Hydra# 
Mollienisia and the Three-spot Gourami (Trichogastcr trichoptcrus) 
have been observed to eat them. The common newt also devouc/ 
Hydra. ^ 

179. How can Dragon Fly larvae be distinguished from other 

aquatic insects? 

Dragon Fly larvae have stout bodies and -large heads. A pro- 
thisible jaw, called a ‘^mask” and shapjjl like a pair of ice tongs, 




•The Hydra, fresh-water cousin of the corals, eats water fleas and little fishes, 
and is eaten by some larger fishes. Its buds, unlike coral buds, break away and 
live* independently. When alarmed the Hydra retracts, looking like a minute 
green strawberry. (Upper left.) Greatly enlarged. 



Dragon Fly larva, showing protrusible jaw called a “mask” and shaped like a 
pair of ice tongfs, for grasping tadpoles, little fishes and other prey. 
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can be darted out suddenly to seize an .unsuspecting passerby in , 
the shape of a §sh, tadpole, or brother Dragon Fly. A Dragi/.: Fly 
larva can make away with several dozen little fishes in a day. * 
May Fly la-rvae are distinguished by their three feathery^ tails 
and small cJefenReless headS. Some species have ^^ing organs and 
are predacious, but the majority eat fcnly mud inihe larval stage 
apd*nothing in the winged stage. 

The natui^l food of Dragon Fly larvae consists of tadpoles, 
mosquito larvae, and other spall, soft animals. Though they eat 
many little fishes, larger fishes, especially Trout, eat them. They 
are sluggish but voracious, and genuine head hunters, for if a num- 
ber of Dragon Flies are placed together in a jar, most of them will 
soon be found minus thdr heads which are not only severed but 
devoured by their fellows. ^ ‘ 

They may live for a year in the larval state. On quitting the 
water they ascend a plant stem and cast their skins, emerging 
with wings which speed them at the rate of 60 miles an hour 
after their insect prey. All their lives they are relentless enemies 
of mosquitoes and flies. On the wing a Dragon Fly can take 100 
mosquitoes in its mouth at one time and will capture 40 house flies 
in two hours. They mate at the surface of the water, into which 
the eggs are dropped, and the wedding of the Dragon Flies is a 
beautiful and imposing sight. 


i8o. How long do May Fly larvae remain in the water? 

Their larval life covers from one to three years, during which 
they molt 20 times. They form an important fish food and ^mong 
small aquarium species the Darters prey most persistently upon 
them. • 


i8i. How does the Great Water Bug capture a filh? 

The prey is grasped with 4he strong clasping wlPliJegs and its 
deadly beak plunged into the flesh. A copious slbply of saliva 
poured into the wound is believed to paralyze tW^^ictim. The 
bug then proceeds leisurely to suck the blood. Frogs, Mu(j[^ 
nows and other soft little animals form the food of the Great Water 
Bug, called Electric Light Bug because it is attracted to arc light^ 
in its summeip night flights. The habits of the Water Scavenger Beetle 
(Hydrophilus) are somewhat similar. The large black beetle hiber- 
nates in earth during winter. In the spring the female weaves under 
water a cocoon of coarse ytllow silk shaped like a long-bowled pipe, 
^em and all, in which the eggs are laid to the number of 50, 100 or 




Both Enemies and Prey of Fishes 

Top: head of the Watci; Scavenger Beetle {Hydrophilus)^ with egg cases. 
Center: examples of ftirpentry on snail shells. iBelow: Water Tiger and Pre- 
dacious Diving Beetle, which are the larva and adult of the same animal. These 
beetles eat little fishes and arwaten by larger fishes. ^ 
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more. These artistic little nests sometimes are attached to w^r, 
plants and sometimes left free, floating stem up. iv 

• I ^ 


1 4 pe tell th* larva of the Water Scavenger from 
of the Water Tiger? • ^ 


i82. How can 

« the larva of the Water Tiger? 

. . It is similar in shape of body, but has shorter legs and smaller 
head and mandibles than the Water Tiger larva. It preys on snails, 
tadpoles, mosquito larvae, fislys, and other beetles. 

A mosquito wriggler exhibit at the New York Aquarium was 
devastated of nearly all its specimens — about 25,000 larvae and 
pupae — by the larva of an Electric Light Bug before its presence was 
detected. t • 

Considerable ingenuity is shown by these water insectrMT^'their 
larvae. Pond Snails can shrink so far inside their shells that the 
bright but clumsy larva cannot reach them from the opening. It 
therefore saws the shell with its sharp mandibles, cutting into it 
until it can touch the animal and suck out its tender body. It does 
not hesitate to attack fishes and other animals larger than itself. 


183. How does the larva of the Diving Beetle or Water Tiger 

(Dytjscus) capture a fish? 

The larva, which is dressed in soft cream and brown, is not 
overquick in pursuing and seizing its prey, and a nimble animal 
like the Fresh-water Shrimp can elude it. Sickle-shaped mandibles 
pierce and hold the victim and contain canals through which the 
softer portions are sucked out. Snails, worms, insects, fishes* mos- 
quito larvae all fall prey, and Water Tigers will eat the heads off 
beetles, and bugs of smaller size. One observed, by Miss Mellen 
ate not only little fishes but in 24 hours ca^ ^d and devoured 
39 small tadpoles. In the pupal stage it buries i^f in the earth, 
emerging as a shiny black beefle ready for anotheTfcug^and rapa- 
cious career. \ • 

184. What is the difference between a bug and a beetle? 

Bugs either have no wings or fold their wings crosswise insteaitf 
of straight qp and down like beetles. The head usually is separate 
from the thorax. Like beetles, however, their mouth parts are 
adapted to piercing and sucking, and all are carnivorous, eating 
other bugs and insects, evan their own. offspring, water fleas, and 
yie like; and some prey on fishes and fish eggs. 
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How do Water Scorpions capture a fish? 

fore legs are fitted to close upon the pifey like a jack- 
knife. jThey have long scorpionlike but harmless taijs and live near 
the bottom, Ranatra attaining a length oi two iftche^nd resembling 
a stick .more than “a bug. Thg head is nearly cjneUhird the length 
of the entire body, which is encased in a protecting -coat of raaif 
Telescopic breathing tubes enable it to reach to the surface for 
air while hunting below for other insects, fish spawh, little fishes 
and mollusks. • 


i86. How can one tell a Back Swimmer from a Water Boatman? 

They-are much alike and both frequent the surface of the water, 
but the Back Swimmer is a handsome white bug with scarlet eyes 
and swims on its back, making long, vigorous and telling strokes 
with oarlike feet, while the Water Boatman is dark and broader, 
swims in the same way but with back up like a beetle, and is not 
as buoyant as the Back Swimmer, spending more time at the bol- 
tom. It has strong, serviceable wings. There are numerous species 
of Water Boatmen, some of which attach their eggs to aquatic 
plants. (Another argument for sterilizing plants before introducing 
them into the aquarium.) 


FOODS OF AQUARIUM FISHES 

187. What is a good general food for aquarium fishes? 

• Many toy tropicals are largely carnivorous, like ocean fishes; 
others, like Goldfi^ii^ prefer vegetable food. The majority will ac- 
cept raw meat, sb Jtish and cooked cereal. 

The followi’" jfish food is used by Mr. Lanier at the Steinhart 
Aquarium, wlierf' toy fishes and large carnivorous fishes thrive alike 
this diet, which includes lettuce and oats: 

\^S pounds of fish (flounders or herring) 
yiJbunds of beef heart 

1 large head of lettuce 

2 cups of clams or mussels 

2 cups of rolled oats, and enough dried shrimp to make the 
mixture like dough when ground fine. 

If dried slowly* in an oven, it will kaep for a considerable time 
in Mason jars. ' ^ n 
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188. What is the best food for herbivorous fishes? 

Few, if any, fresh-w^ter toys are strict vegetarians, evS^b^iw 
Mollies, which require much algae, taking animal substance^also; 
but if the sak^ateY tropical aquarium becomes a reality in the 
American home, 4:hjs question may be of importance. J^'our Eyes, 
Butterflies, Blue Tangs, Surgeons, Parrotfishes and others are largely 
herbivorous, browsing principally on marine algae with a flavoring 
of coral polypes, sea worms, and other soft invertebrates. At the 
Fairmount Park Aquarium #n Philadelphia, Dr. Robert O. Van 
Deusen feeds such specimens as these with the following mixture: 

1 pound oatmeal, • 

1 pound eacjf of string beans, carrots, potatoes and lettuce, 

All cooked well. • 

189. What foods are best for carnivorous fishes? 

Carnivorous fishes, even those which are strictly fish-eaters, 
can be induced as a rule to take strips of beef or beef heart, also 
earthworms dangled before them. Sometimes they take fish (fresh 
or salt) in strips, also shellfish (mussels, clams, crayfishes, snails and 
the like). Fish roe is an excellent food for omnivorous species, and 
some carnivorous fishes will browse on it when the roe is split and 
laid on the bottom of the tank. This food is rich in Vitamin A. 

190. Of what do most prepared fish foods consist, i. e., the dried 
foods sold in pet shops? 

The basis of most of these foods is ground puppy biscuit and 
dried shrimp. 

191. Which are the best live foods for small aquarium fishes? • 

For the smaller kinds, the best live fog^?k are chopped raw 
earthworm (Lumbricus) ^ or whole white eartnVAm {Enchytrxus) , 
blood worms (larvae of midges, Chironomus) , thJ red brook worm,- 
Tubijcx, water fleas (Daphnia and the rest) and,^hen 4 )rocurable, 
mosquito larvae and pupae. * ^ 

For, larger fishes, mealworms {Tenebrio) which may be f<^d 
whole or chopped, fresh-water Gammarus, the brine shrimput/^?^- 
mia), maggots, Asellus (water sow-bug), the fairy shrimp (BranchL 
pus), and the glass worm {Chaoborus) , the last two being excellent 
for winter food where collectable. Another maggotlike food which 
the present authors recommend is the wax- worm {Galleria tnellon- 
ella). Wingless flies of the genus Phoridoe qan be reared for winter 
use. Their natural food consists of fleshy fun^i, br dead and decay- 
ing animal and vegetable substances. 
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102. What is the best fo9d for fry and fingerlings? 

of most fishes show strong cannibalistic tendencies, even 
Goii ih fry, and it is customary to sorl them according to size. 
In a itate of nature they live on pla|ikton -(mifioscopic plants 
and animals floating in the w^ter), algae, diatoms,. oesmids, rotifers^ 
infusoria, minute larvae of insects, and crustaceans. 

Many fine specimens have been reared on powdered baby fish 
foods which consist largely of desiccated egg yolk finely ground, 
puppy biscuit and boiled shrimp, with # little lime such as powdered 
cuttle bone. Skim milk powder also is used and powdered Cod liver 
meal, but the latter is at present manufactured in such small quanti- 
ties that the entire output is contracted for. Salmon meal (dried 
—ground Salmon eggs) also is rich — and rare*. • 

It is ‘customary to rear infusoria for the fry. (See No. 220.) 
For fingerlings, Cod liver oil cake meal may* be used if soaked 
in hot water until soft. It is rich in vitamins. 

193. How often and how much should fishes in the home aqua- 
rium be fed? 

Adult fishes should be fed once a day and younger ones from 
three to six times a day. The younger they are, the more often they 
require food, and very young fry should be given very small amounts 
at each feeding. 

The amount fed depends on the kind of fishes kepf, the tempera- 
ture- and food. The best plan is to feed a little, and repeat as often 
as the fishes will take food. Should any go to the bottom, stop 
feeding*. After a little experience in feeding, the required amount 
will be easily guessed for the different species. 

Fresh-water fishes do not eat as much in cold water, .taking 
very little food duy^the winter but feating readily when the water 
becomes warmer and the breeding season approaches. 

• 

How Iqng can fishes live without food? 

Xn^lost fishes can get along for a considerable time if There is 
>lenty of plant life for them to nibble at. This is one reason why 
ti^jy make such desirable pets. One can go away and leave them 
for a month and find them well and happy on retifriung. If they 
are mainly carnivorous, however, the case is not so easy. Some 
tropicals require feeding at least once in 10 days, whereas omnivorous 
species have lived without being fed for from eight weeks to three 
months. 
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195. Can earthworms be kept over the Winter 

They can kept in earth covered with rotflng leaves#i^^isten 
slightly and keep cool. A wooden box 24 x 14 inches and/lboul 
12 inches d^^, with a cover, is suitable. They may fed 
twice a week \Hth boiled white potatoes or other starchy food. 

196. What are white earthworms (enchytraeids), and how can 
they be bred? 

They are real earthworms and over SO kinds have been identified. 
The species commonly used 1f or feeding fry of fishes is Enchytroeus 
albiduSy which reaches a maximum length of about 25 mm. and 
about 1 mm. in diameter. It ranges from New 'Jersey to Maine, 
coastwise, under« decaying seaweed and stones, and is common also 
in Europe. Sometimes it is found around the roots of old \trees. It 
lays its eggs in cgroons, a large number in each cocoon, and repro- 
duces rapidly. Both sexes are present in each individual. This 
species is white because it has only white blood corpuscles and the 
body likewise is colorless. 

The worms commonly are shipped by dealers, with a little 
earth, in small wooden containers. 

They should be placed in a large wooden box about 10" x 8" x 8", 
using rich earth. Ordinary garden soil mixed with one part sand 
is very good. Cover the box to preserve the moisture, but leave an 
air space of an inch or so at the top. They should be fed once 
or twice a week with bread soaked in water, milk or diluted con- 
densed milk; or with boiled cereal, such as oatmeal, boiled y^hite 
potatoes, rice, or sour milk. Some breeders feed with cheese rind 
.or crushed bone. Raw fish is much relished by the worms and they 
breed rapidly on this diet. They do better in a cool place, a cqpl 
cellar being an ideal breeding place for them, with a temperature 
of between 55*^ and 60 

If the soil is too acid or too moist, it will retard reproduction. 
It should be turned occasionally to prevent it from becoming packed 
and wet. To keep the earth from souring, it is well to have a resierve 
box and change from one box to the other from time^ to time. 

The red insects generally found with white worms will not h' 
the culture. ^ 

The worms congregate where food is picsen; and if one has ^ly 
a few fisheg k is easy to remove a little earth wUh the worms and 
pick them out with a small forceps. If one has many fishes, a hand- 
ful of earth containing the worms may be placed in water, where 
the worms soon become dgtached and group together. Oi , if the earth 
^ is placed in a warm spot for a few moTmentSy the worms will rise to 



ABOUT YOUR AQUARIUM 67 

the surface. Sometime^ they are easily captured if a glass cover .is 
^directly oft the earth, as they have a tendency to collect 
•tipo5.it. If a piece of burlap is kept on top«of the earth and moistened 
the day befofe the worms are needed, many will jjfi found settled 
upon it. • * 

• • • ^ • 

197. Are enchytraeids a desirable food for all toy Wishes? . 

Doubts have been raised on this point. People have reported 
that Gourami develop dropsy and fishes in community tanks get 
sick when fed exclusively with white Worms, but generally speaking 
Enchytrxus appear to have outlived adverse criticism. In a state 
of nature the foods of fishes are varied anfr in the aquarium it is 
well to vary also. Two kinds of foods ma> be altejnated for a week 
or so, then two other kinds. 

198. What are blood worms? 

In fresh water, blood worms are the red larvae of a non-biting 
fly or midge (Chironomus) . These often are found in the mud of 
ponds and lakes and in cistern water, also on dead leaves and on 
the under surfaces of water lily pads where they fall prey to surface 
feeding fishes. The blood worm models its home of particles of 
silt and leaves glued together by a viscid saliva. This flimsy shelter 
is attached to pebbles and leaves, but is deserted frequently when 
the blood worm sets out to look for food. It eats microscopic plants 
and ani^TMlS^ and decaying vegetation. Brook Trout live almost ex- 
clusively on blood worms. 

"Marine blood worms are Nereis of several species found in sand 
flats at all seasons. They swim by night and during the day may 
be found under stones, shells, and in sand or mud between tide 
marks, where they commonly are sought by fishermen for bait. 

Blood worms ^ flfresh and salt water form one of the natural 
foods of wild fishes. 


igjp. What is a Tubifex worm? 

^ It is -ai^aquatic ringed worm, ruby red in color, which builds 
il^f a tube^ slime and mud into which it can retreat. It cam stretch 
atpieasure frbn^ length of one-half inch to three inches. When 
eeking acquain^fff^ith a new environment, it stretches out; 
wfien alar medyV recoils. Its life is spent above iis burrow con- 
tinually way<^ its slender body in search of food ^ile the tail 
is secured jjo the inside of the burrow for safety. 

These Aorms live in vast numbers in the upper layers of mud 
in ponds, Hirooks, and ditchtes. When shaken out of their tubes and 
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4 ' / 

placed in clear water, they are an odd study. Th;^y approach and 
coil about one|.another until hundreds are woihid into a#»ba^ of 
writhing bodies. The mass will travel like one individual, in* th? 
direction of fc;^, or away from strong light, some pulling, t)thers 
apparently pushing. A bafi of about 300 worms, measuring half 
an inch in diameter, was kept undef observation by Miss Mellen, 
ai)d* when hungry, the mass traveled one and one-half inches in 
two minutes toward a crumb of bread. 

Tubijex worms. will survive in salt water for one and one-half 
hours. 


200 . What are watei jieas? 

They are not fleas but small crustaceans visible to the naked 
eye. Their habit of jerking is responsible for the name “Ilea.” They 
consist of Daphnio,,- SIua,,lMoina and many others so closely related 
to Daphnia as to go by the same name, and various species of Cy- 
clops and Cypris. Daphnia, which possess a small heart, are the 
largest and considered most desirable for fish food though in the 
wild state little fishes eat all kinds. 

Cypris has a tough double shell, eats vegetable and animal sub- 
stances, living or dead, and is believed to be inimical to snails. Some- 
times it creeps and is preyed upon by various fishes which feed along 
the bottom and swallow mud. Its shell is golden brown with green 
spots and if the eye is quick enough to follow it, one may see it 
amusing itself 'by spinning in a circle with wonderful spelld Ij^is’a 
choice tidbit for Cichlids, such as scalarc% and exists in imme:nse 
numbers in every stagnant pool. Like Cyclops, the animal has no 
heart, but unlike Daphnia and Cyclops, it possesses two eyes or 
none. r 

Cyclops is a beautiful crustacean, the female of which carries her 
two large bags of eggs one on* each side of th^(My. Like Daphnia, 
Cyclops has but one eye. In one species the eye is scarlet, the body 
burnt orange, and the egg sacs bottle green. A fish must move rapidly 
to catch a Cyclops, its movements are so truly flealife. It does not 
breed as rapidly as Daphnia, one female producing but and on 
half billibns of young a year. It swarms in stagnant pools^ also in brj 
ish water. 

All the water fleas swim by pushing out th^iE delicate feet a^a 
antennae. ^ « X. 

201 . Where can one find Daphnia? 

Daphnia are found commonly in ponds, e9peciall)\those that 
Jack fish life and are slightly sluggish, also lakes, and often in com- 
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pany with Cyclops and the much smaller Cypris/ They are foupd 
in both acid and alkaline water, but more plentifully in alkaline or 
neutral water. Daphnia aife variously colored. The best time to col- 
lect them is ii\^ummer in the early morning, when they rise to the 
surface in large "teumbers. ‘ 

* t « • • 

202. Are water fleas nourishing food for fishes? 

Crustaceans of my kind are low in nutrition, but the shells fur- 
nish lime, so necessary for the health of fishes, and pursuing them 
provides good exercl^'^. jSecause they help exhaust the oxygen, only 
one-fourth teaspoon «^^-^phnia should be introduced for each fish. 

203. How can Daphnia be bred? 

Some people hawfl^aliv^mled in breeding Daphnia in small aqua- 
ria. One experimenter used an eight gallon jar and fed with ground 
cuttle bone, ground raw oatmeal and infusoria from decaying let- 
tuce. He succeeded in breeding enough to feed his small tropical 
collection. But generally the breeding is carried on in outdoor ponds 
or artificial pools. Those raised in artificial pools are taken indoors 
in winter. When a Daphnia pond is started, it is spread first with 
earth and horse manure. Infusoria, always present in decaying veg- 
etation, serve as food, rotting lettuce being much relied upon for 
this purpose. Many heads of lettuce are kept standiixt’^ ^in tubs of 
water and the water dished out for transference to the r)a^Si:’v\ pool 
when it is ripe. The Japanese method is to feed the Daphnia with 
boiled oatmeal water. 

Miss Mellen raised many thousands in a 100 gallon tank in 
which plants were growing in earth covered with sheep manure. The 
natural food appears to consist of floating and free swimming algae, 
for if placed in a tank in which the water i^green because of the 
presence of algae, they soon clear it. They eat also infusoria, desmids 
and diatoms. 

One experimenter tried feeding with yeast, but tlVs proved f^al 
to the Daphnia unless a stream of compressed air was Wprtubbling^ 
through 'the culture at all times. Preparations now are^n the mar«t 
for the rearing of Daphnia, the Daphnia and t] ;ii.eir being^shipped/- 
together. 

Summer* Daphnia are females and lay numerSK^asexual (i. e., 
unfertilized) egp, usually two to 15. The young pass tfitough a meta 
morphosis within the egg and hatch in the form of thi adult, and 
almost immediately after birth the females begin* to promce asexual 
^eggs. Daphnia breed every few days in summer, one f^aie being 
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.credited with pr^ucing 13 billion descendants in 60 days. Males are 
^hatched*only once or twice a year. After they appear in the autumn 
*the females l^y fertilized eggs, usually *only two^ which are sur- 
rounded by a very tough shell. The brogd pouch b*^^mes detached 
from the remainder of the shell and closes about jftiese eggs to pro- 
tect them. They remain dormant until spring and are ‘Called “winter 
eggs.” 

204. What is a crustacean? 

The crustaceans occupy one class in .thf^division of jointed- 
footed animals—^rthropods. They are grc^?Al in two sub-classes, 
the large and the*small. The large (Maiai;ostra}^) include lobsters, 
fcrabs, prawns, shrimps, crayfishes, Asellus and ofii^rs; and the small 
(Entomostraca) embrace Branchipus, ArtemiaJ the “water fleas,” 
Argulus, and other simple forms. ‘ ^ 

205. How can one feed with mosquito larvae and pupae? 

By collecting the egg rafts which will be found floating on ponds 
and in brackish marshes everywhere in spring and summer and which 
may contain from 200 to 400 eggs. Mosquitoes breed in small places 
such as rain barrels, flower vases, and rain water standing in hol- 
lows of trees and pans. If one is fortunate enough to find a newly 
formed raft, it can be transferred directly to the aquarium and the 
fishes ^ydll 'IkT the rest, the wrigglers emerging within 48 hours. They 
eat •iuTusoria, desmids and diatoms. 

206. What are larvae and pupae? 

* Insects pass through three stages: the larva which eats, the 
pupa which usually does not eat and often sleeps, and the imago 
which flies and breed?.. (The butterfly is an imago, the caterpillar 
which hatches from her egg is a larva, and the chrysalis into which 
the caterpillar turns is a pupa.) Mosquitoes may pass from egg to 
adult in two ^eks or, less during hot weather, or they may remain 
l^rvie fo^’^v.'^ths and molt three or four times before turning into 
pjiipae. Usuali\ it lakes about one week for the mosquito larva to 
turn intb a pupa^^nd. in this case the pupa, though it does not eat, 
remains active, fuj;^shnig excellent food for fishes in both larval and 
pupal states. 

207. How can mealworms be bred? 

Mealw/rms, coihmonly ^old in pet shctps and granaries, are found 
in old ^rood earth, also in stale grain and corn meal. • 
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The mealworm is not a worm but the larva /ff a black beetle. 
The beetle lays^eggs which hatch into mealworms, and after a few, 
months of feediQ^g, the yellow worms turn into white pupae which 
sleep for a shenf time and then metamorphose into black beetles, 
thus completing Iheir life cycle, ^ 

>Iealworms may be bred in a barrel, box, or old aquarium by 
placing them in malt or corn meal. They feed also on raw carrots, 
potatoes andfOther vegetables. A cloth should be laid on top for 
moisture and the recepd:acle k^pt covered, preferably with fine wire, 
coarse cloth or mosqiiita netting, to prevent the adults from flying 
away. > ^ 

208. What are Ga)f[imarUs and how can they be bred? 

Gammarus are vrustaceans with the body compressed (flattened 
from side to side) found in both salt and fresh water. Their 

maximum length is 10 mm., the new-born young measuring 1 mm. 



The Fresh-water GammaxCs 


This crustacean and its cousin, the salt-water Gammarus, are favorite foods, 
of nearly all small fishes. They swim back down. A female is shown, with 
young in her brood pouch. The adult length is 10 mm., the lei^th of ncw-b§rn 
young, 1 mm. 


There are several species, G. fasciatus being the^^ftimoq North 
American ‘Tresh-water shrimp” used as fi^*4^|p^ They range in 
color from pale yellow to rich green with intermedi&^^yellow, orange, 
brown, gray ana green tints and shades. Their popul^^ as fish food 
is demonstrated by the rate at which a Mud Minnow^an dispatch 
them — 40 in an hour. They abound in roots. of Sfl/i;mifl,^uckweed, 
and other floating plants. • , * 

e Their breeding habits are interesting;, the eggs being earned in 
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.a brood pouch si\jjated beneath the mother^s thorax, and the young 
emerging fully formed. The average number of young in one brood 
*pouch is 23, 13 of which may be born 6ne day ^n^ 10 the next; 
or only seven may be born in one day and no mor% for five days. 
(Bibliography No. 19S.) * • 

The natural food of GanAnarus is decaying* vegetation. In .cap- 
tivity they eat aquatic plants, lettuce, microscopic particles gathered 
from the bottom mud, macerated clam, meat and fish; .^lso, they are 
fond of live Daphnia. ^ 

They swim back down, carrying their food ^out until they find 
a convenient place to suspend themselves byj^^one or two of their 
numerous feet and eat it. They are hardy and i.v^the wild ponds do 
not hibernate in winter but merely sink* to deeper water during 
freezing weather. / 

They will last an hour in sea water, jnruwhiimg active for about 
25 minutes — long enough for Sea Horses *to capture them. In brack- 
ish water they will survive for two hours or longer. 

Salt-water Gammarus (G. locust a) infest the leaves of sea Icft- 
tuce. 

209. What is the life history of Artemia salina, the brine 
shrimp? 

Dry n^ud containing the eggs of Artemia has been sent from 
Atoeri‘r^.-:o l^ngland and from Algiers to France, and* the eggs have 
h^hed when placed in salt water. It is said they will withstand three 
years of desiccation. Artemia are said to be the only animals that 
flourish'in the Great Salt Lake. They are found also in the Dead Sea 
and in brine pans all over the world. The eggs persist after the 
evaporation of all water and when only salt remains. When ^he salt 
is dissolved, they hatch. For some generations both sexes are nu- 
merous, alternating quickly with other generations which contain 
only parthenogenetic females (those - which reproduce without the 
maies). Artev^ swim back down, like Gammarus, and the new-born 
young, IfKe t^se of Gammarus, measure one mm. in length. 

• In the Gi^^at Salt Lake the brine shrimps eat the brown algae 
which are comrhor' there. In the Pacific, their food probably is simi- 
lar, Mr. Alvin Scdie has found that they will eat powdered fish 
meal. The eggs, ^^ow shipped from California to th^egstern states, 
are hatched In salted water to serve as live food for toy tropical 
fishes. In a strong salt solution, made by using four tablespoons of 
salt to the pint of Vater, they will hatch in 48 hours or less at a 
tempgralure of 10° * Some 0 / the eggs do not hatch for three or four# 
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days, and it is advisable to have one or two jars them in order • 
to allow some «to remain for a longer period. If placed* in sea. 
water which ha^ stood long enough to accumulate . brown alg®, 
the young last longer.* In fresh water they last for 12 hours or longer. 

iio.. How can one Ibreed maggots? * 

• ’ This is easily done in warm weather by placing a piece of raw 
meat in the sifh to spoil, if one does not mind the odor. Flies lay their 
eggs on it and in a !e^^ days it will be wriggling with maggots. No 
foo^ is more acceptijWe* to little fishes of both fresh and salt water. 
With Goldfishes, Sun^hts and Killies they are espocial favorites. 

f. ^ 

2 1 1. What is an Afsellus? 

An Asellus is aVi^iatacean reaching a length of over one-half^ 
inch and found in both fresh and salt water. In fresh water it is called 
fresh-water sow-bug and hog louse. It is common in ponds every- 
where, living in the mud. It is a shy creature, omnivorous, eating 
protozoa and decaying plant and animal substances. The female 
carries the eggs — 50 or more — under her thorax until they hatch 
and is said to rear several broods a summer. 

Asellus is eaten by many fresh-water fishes, including Sunfishes; 
and some salt-water fishes such as Slippery Dicks and other Wrasse 
fishes. The common newt also is fond of it. 


212. What is a fairy shrimp {Branchipus)! 

This is a delicate little crustacean of temperate dimes, ^ wmcn 
reaches a length of one inch or more and swims, like Gammarus, 
back down. In fact, it swims mo.st of the time, seldom settling? 
(Brancbipus is pronounced bran-kip'-us. ) Tl)^ name fairy derives 
from the lovely colors reflected in its nearly transparent shell. 

The fairy shrimp is preyed upon by all little fishes residing- 
in the same waters and is a decidedly choice morsel. The green frog 
also is very fond of it. • 

The fairy shrimp cannot be kept in captivity wfS’Tnust be 
netted. Therefore only those who can go out to the nimds cgllecting 
will be fortunate enough to use it for live food and ?mly the number 
needed for imnjfdiate use should be taken. It seldom is seen except 
one looks exi^essly for it, and has a way of disappearing from ponds 
where it has been numerous. 

Fairy shrimps die in the spring immediately after breeding. The 
eggs cannot hatch unless they are first flried and sun bakgjj. Eggs, 
Iberefore, may be left in the mud of pogls which are abouttKdry 
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up and will rema^’n quiescent until rain fills the pools again. Or 
they may be blown about by wintry winds and deposited in new 
• ponds. Therefore Branchipus may be found in l^rge numbers in 
ponds formed by spring rains, for generally the. eggs develop in the 
late fall or winter and the young attain^their groMh early in the 
spring. Also, it may be taken in the ponds in winter— rfrom Decern-^ 
ber to April, frosty waters seeming to suit its taste. 

pH has no terrors for the fairy shrimp, for fragile creature though 
it is, it withstands drastic changes froip acid ♦c alkaline w^r. 

It is a scavenger, living largely on decaying plant anoSgiimal 
substances. , 

213. What are glass worms? 

The term ^‘glass worms” is a wrong desigm.tion for the larva 
of a family of aquatic insects which are now known as Chaoborus 
(formerly Corcthra). Entomologists call the glass worms “phantom 
larva.” 

One can collect glass worms by visiting the waters where they 
live — usually ponds which are surrounded by trees and which partly 
dry up. These larvae will be found all winter in the latitude of New 
York, swimming horizontally just below the surface of the water; 
very active little creatures about seven-sixteenths of an inch long, 
with dark eyes, two dark spots on the thorax and two near the end 
of the abdomen. These are air sacs. In March they turn to pupae 
aijd^thviV float head up like a mosquito larva breathing air through 
th^espiratory trumpets on the top of the head. 

In the larval state they feed on Daphnia, fish fry, mosquito 
larvx, and probably one another. Entomologists know very little 
^out them, but some aquarists who have collected them have ob- 
served what appears tp be a little hook on the head for capturing 
the prey. * 

214. What is a wax-worm? 

^Wa^^-worgjs are the larvae of bee-moths which infest bee hives 
and are"*c)i two genera — the larger, Galleria tnellonella, and the les- 
sor, Achioia g^isclla. The larger is more common. Bee-moths enter 
a hive and lay their microscopic eggs. Here the minute young cater- 
pillars (wax-worms) hatch and begin immediately to spin a tough 
silken roof over the cells, under which they crawl affoat eating the 
wax and destroying the young bees. Spinning is accomplished with 
great rapidity, an adult worm being able to spin itself a roof over 
one cell .in from 10*to IS seconds. They ate the only animals known 
to f^ on wax. 



76 1001 QUESTIONS ANSWERED 

The larger wax-worm (G. mellonellfl) is a soft, juicy grub,, 
about one inchi long at maturity, greatly relished by fishes, sala-^ 
manders, lizards, turtles, frogs, toads and other aquarium and ter-* 
rarium animali. It is used at the National Zoological Park (Wash- 
ington, D. C.) as live food^for such small animals. 

* The segnxented'body is grayish ^hite with dark “irinards,^' the 
head a brownish red. Wax-worms are found throughout the world 
and everywhere in the United States except in the Rockies. Every 
apiarist It lamiliar with then^ 

Iijj-tne pupal stagt, a heavy white cocoon completely encloses 
the^body. The larger bee-moth is one-half inch in length and has 
long outward-turning antennae. The smaller is sljghtly larger than 
a house moth. B#th are (ff a nondescript yellowish brown. They are 
distinctly nocturnal. (Bibliography No. 88.) 

215. How can one feed with wax-worms? 

^ Wax-worms are sold to responsible persons who will not allow 
the moths to escape. Old honeyless combs containing wax-worms or 
their eggs can be purchased from apiaries, especially during sum- 
mer. If kept in a wooden box they may be bred indefinitely, but 
they require warm quarters. Both worms and moths can work their 
way through paper, cloth, and soft cardboard. The box should be 
about 14 or 18 inches square and should be kept dark as well as 
warm, with a tight cover and wire screening either ova* sqial^ hofes 
here and there, or with a four inch width of wire screening on ^h 
side near the top. 

One will know when the worms have hatched by the silken 
threads spun over regular rows of cells, looking like little cloisters. 
The start is very slow, but once the culture is established, it is worlR 
while. The worms are alert, nervous animals/rand will drop to the 
bottom of the cells if aware of an intent to capture them. They may 
be extracted with a small forceps. The food they eat causes them 
to float and they are especially desirable for surface-feeding fisjies 
such as Cyprinodonts and the Pantodon, 

216. What are diatoms and desmids? 

Diatoms and desmids are microscopic free-moving plants which 
help make floating algse that form the scum on ponds and 

on hay infusions, and are eagerly sought by fish fry of all kinds. 
Diatoms are shelled and are abundant in both fresh and salt water. 
The shells sometimes are beautifully patterned £Pnd are favorite ob- 
jects for microscopic study. Diatoms dan survive for 25 in 
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their- natural environment, even though frozen in ice; but they can- 
not withstand desiccation (not reviving after being dfied). 

Diatoms .and desmids, as unicellular *(one-cell«d) plants, occupy 
a place in the plant kingdom nearly coyesponding with that of the 
protozoa in the animal kingdom, these also having but one bo(^ 
cell. ’ • • . 

Desmids and diatoms are more active during bright daylight: • 


217. What are rotifers? 

Rotifers are^ grouped zoologically under the name of Trochel- 
minthes, meaning wheel worms; nevertljeless zoologists generally 
deny they^ are worms and call them instead wlieel animalcules; 
“wheeP’ because of the circle of cilia at the head end, which is con- 
stantly in motion, and ‘^animalcules” because the animals are micro- 
scopic. They are highly organized and some have shells. They swim 
by means of the cilia and some creep like leeches. The majority haye 
forked tails which can be retracted. 

Rotifers are abundant in ponds and ditches and females are more 
common among them than males. They resemble Daphnia in this 
respect. The males are only one-fourth the size of the females. After 
the eggs are laid they become attached to the base of the tail of the 
female and are carried by her until they hatch. There are two sizes 
of eggs, the smaller developing into males, the larger into females. 

jn J)aphnia, thick-shelled winter eggs are produced which in the 
spHng hatch into females. Some rotifers give birth to living young. 


^18. What is an infusorian? 

Infusorians form one of the five classes of protozoans or one- 
celled animals and are called also “tiliated protozoa” because of 
the cilia with which they are provided either through life or in the 
young stage. 

•Cilia arejsine, hairlike processes which are constantly in motion 
and help the animal to move about, also assist it in whirling smaller 
animals jind plants in its direction, to serve as food. 

Infusoria eat floating algae, desmids, diatoms — and one another. 

219. If infusoria have only one cell and no organs, how can 
•they multiply? 

They multiply very rapidly by dividmg themselves in two and 
each r^art goes on dividing until there are millions. * 
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220. How can infusoria and other animalcules be reared for. 

infant fishfss? * . 

A powder 'now is on the market for breeding infusoria. The 

older method wa^ to place » handful of hay in a bowl or basin, cover 
it with water and allow it to stand in the dark for nearly •a week. 
The mixture darkens as it ripens. In two days a few thousand in- 
fusoria have appeared, in four days myriads, and in seven days their 
number is/bSyond calculation. They become thick for one or two 
inchesJaflow the surface ang are representative of many species. 
Abp\i^he ninth da'y the surface scum may be filled with common 
rotifers also. • 

If dried lettujce is us^ in the same way, rotifers will appear qn 
the ninth day, but infusoria never are as thick as in a hay infusion. 
Fresh lettuce is used to produce microscopic food for Daphnia (see 
No. 203), also banana skins laid in water. 

If bowls are started at intervals of a few days for a week or 
IP days, the fry will be well provided for. When the mixture is ‘‘ripe,'’ 
a cupful or less can be dipped out into the aquarium and the fry will 
be observed capturing their prey, their tiny eyes being able to per- 
ceive objects invisible to us. Some aquarists start their infusoria cul- 
ture as soon as the parent fishes are in condition for breeding. 

A good incidental medium for the cultivation of infusoria, if it 
be allowed to remain in the aquarium, is the waste from oviparous 
snails — Pond Snails, Ramshorns, the Four-horned Snail, in fact all 
snails with large appetites. The viviparous snails are small ’eaWf/s 
and not important in this respect. 

If aeration is supplied, it will help to keep the infusori^^ culture 
sweet. 

• 

221. Why do infusorians and rotifers appear in hay or lettuce 

infusions? . ' 

These animals have the power to resist desiccation. They sur- 
round themselves with a firm,- protecting membrane (called a cyst) 
and are blown about, remaining where they lodge li^til conditiTms 
prove more favorable. When moisture is encountered, the^ emerge 
and become active. Some species of protozoans have comp to life 
after being encysted for 20 years. (Bibliography No. 147.) 

222. When in^soria are fed to baby fishes five or more times a 
day, win the water become foul? 

This may be prevented by using a larger tank, siphoning*^off 
from the bottom at least 4wo quarts of water ^ery third day and 
adding fresh water of the same temperature. * 



TROPICAL TOY JISHES 

GENERAL INFORMATION * • 

223. What waters do tropical fresh-water toy fishea^aturally 

inhabit? • 

The natural habitat of the pigmy fishes which now are swimhang 
up and down thcf earth and round about it (in aquariums) covers 
a wide range in both Hemispheres. In the •\merica|, they are taken 
from the Garolinas south, through Mexico, Central America and 
South America to southern Argentina. They are found in the West 
Indies and in the East Indies. In the Orient, gorgeous specimens are 
gathered in Africa, particularly in Egypt; in Asia, including Indo- 
China, China, Ceylon, India, Siam and the Philippine and Samoan Is- 
lands, Zanzibar, the Malay Peninsula and Malay Archipelago; also in 
.Australia. 

224. How did the tropical toy fish reach the United States? 

Through Europe, where Paradise Fishes and others were known 
over 50 years ago. Later, Germany began to import toy tropicals 
frjm America and breed them, shipping them to the United 
Swipes. It is only .since the World War that South American fresh- 
water toy fishes have been collected for direct transport to North 
America^ though Bermudian salt-water fishes were collected as early 
q,s 1862 for Barnum's Aquarial Hall in Boston. 

Early in the 20th century, importations from Germany became 
frequent. In 1907, Hefman Rabenau began business as the first im- 
porter of toy tropicals for commercial purposes in the United States. 

Other pioneers were August Obermuller, most successful of the 
eariy breeders of toy tropicals in this country; C. J. Heede, who 
brought“to tire public a knowledge of Paradise Fishes, Gambusia 
and others by publishing what he knew about them as early as 1911; 
and Riclfard Dorn, who worked with tropicals, advocated them anc^^ 
sold them to spread the “hobby.” 

Toy tropicals now reach New York directly frofi Australia, 
rjava, India, the Philippines and other distant lands, and are taken 
oUractly to San Francisco from all these places, as also from Samoa 
and Mexico. 

* AP temperatures in this book, are Fahrenheit. 

T9 
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225. Where can an amateur aquarist obtain tropical fishes? 

They are scfld in most pet shops, also by private breedersin almost, 
every large city arnd in hundreds of small cities. Members of aquarium 
societies often h^e ^ock t^sell or exchange. Advertisements regularly 
^appear in the aquauum journals. , 

^26. Hovsr many toy tropicals should one introduce for each 
gallw*df water in the aquarium? 

TJ« depends on the species, some pairs breeding successfully 
in<5f!e gallon of water, others requiring 10 or IS gallons according 
to spawning habits and number of young. The aif breathers live in 
small quarters %nd evei> in foul water, because of their habit of 
seeking the surface frequently to breathe air. The oxygen require- 
ments of tropical toy fishes in general are far below those of other 
small aquarium fishes, and in a community tank as many as ^4 
toys will thrive in 10 gallons of water. 

^ It must be remembered that a crowded tank creates bad feeling 
among its occupants. When mechanical aeration is supplied to help 
increase the oxygen, the number of fishes to the gallon can be in- 
creased to twice this figure. 

Always leave plenty of space between the surface of the water 
and the cover. 

227. How can one propagate live-bearing species? . 

With many species of peaceable egg layers it is the practi^to 
use two males to one female to insure the fertilization of a higher 
.percentage of eggs; but with some of the live-bearers (Guppwes being 
a notable exception) only one male is used. Among Swordtails, fpr 
example, two males would fight. Fertilization usually takes place a 
few >^eeks prior to the birth^ therefore it is' not necessary to have 
the male in the same tank with the female when the young are born. 
Frequently among live-bearere the females remain fertile for some 
months after giving birth to one family, producing young regu^rly 
though there is no male in the aquarium with them. • 

The smallest live-bearers can be propagated in the home aqua- 
^.„rium if kept by themselves. • 

228. Which ^ecies are best for keeping down the algae in the 
tropical fish aquarium? 

Some live-bearers are algae eaters, as the Limias, Mollies, Gupnifr 
Girardinus mctalUcus and Brackish Water ’MilMons; also numerous 
fCgg layers, as the American Flag Fish {Jerdanclla flortdm)^ the 
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Gouramis, particularly Colifa lalia and the Three-Spot Gourami, and 
Australian Rainbow Fish. • 

229. Which are the best plants for catching the‘ eggs of toy 

tropicals? ^ , 

Nitella, Myriophyllum, Sagittaria, Fontinalis, Vallisneria, Lud~ 
wigia and Cryptocoryne, Rkcia and water hyacinth roots also arte* 
used. 

230. Name a few egg layers easy for a beginner to rais^ 

Rosy Barb, Zebra Danio, Tetra from Buenos Aires, Silver Tetra, 
Panchax chaperi, Fighting Fishes and Rivulus tenu\^. The Paradise 
Fish also is. easily reared. With ill-natured species, only one male 
is used with each female. (See No. 227.) 

231. Name a few live-bearers easy for a beginner to raise. 

Nearly everyone begins with the Guppy. Others easy for the 
novice to rear are the Mexican Swordtail, Moonfishes, and the Top 
Minnow {Hetcrandria jormosa). 

232. Which tropical fish is the hardiest? 

Most fish fanciers regard the Paradise Fish (Macropodus opercu- 
laris) as the hardiest. It has been transferred to outdoor pools and 
witjh^tood almost freezing temperatures. It is also one* of the most 
intelligent of toy fishes, which may atone for a bad disposition, 

233. Which are the most beautiful of toy tropicals? 

• The Veiltail Bcttas, African Jewel Fish, Paradise Fish in the 
breeding season, Dwarf Gourami and Red-breasted Cichlid are among 
the most beautiful. 

.*234. How long is it possible to leave toy tropicals without food? 

^n most cases they should not be allowed to go without food 
• for over a week or 10 days, but some species which are largely 
herbivorous thrive indefinitely on the algae picked from leaves and. 
glass. This applies particularly to live-bearers. 

35, What is the best food for toy tropicals? 

Many good specimens have been reared on powdered foods 
when a variety of these has been used, but 4f possible to include live 
food twice a week, this-is an excellent plan. 
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Chopped earthworms make a desirable *food, particularly, when 
a fish is not wdl. 

Raw fish, whether fr6m fresh or salt water, is an ideal food. ^ 
Nearly all live-hearers are omnivorous and should be provided 
' with some form 'of vegetaOle food, prepared foods, as well as brine 
^shrimps, or similai' live food, and ctopped worms. There should be 
.plenty of soft plants in the aquarium and also sufficient light to 
stimulate five growth of algae. 

(Se/r'llso Foods of Fishes, Nos. 187-189 and Goldfish foods, 
Nos.A64, 665 amd 667.) * 

236. How often should toy tropicals be fed? • 

Once a day? especiafly those which are not algse eaters. Twice, a 
day is better during warm weather. 

237. What is the minimum temperature at which toy tropicals 
^ should be kept? 

A temperature of 75° is considered the lowest at which the ma- 
jority will thrive. Many do well and even breed at house tempera- 
tures (68° to 72°) but they breed more rapidly at higher tempera- 
tures. For breeding and for developing the young, temperatures of 
from 80° to 85° are best, and some species like the water still 
warmer. Some survive without discomfort at a temperature of 100° 
but few do well if the water is warmer than that.* ^ 

238. What points should one consider in building a conservatory 
for exotic fishes? 

The main points to consider are lighting, ventilation, and con- 
trol gf temperature. (See illustration of modern commercial toy fish 
hatchery.) 

239. Name some toy tropicals which will breed in the tem- 
perature of the living room, i. e., 68° to 72°. ^ 

The Paradise Fishes, Guppy, Panchax lincatus, Medaka, Rosy 
Barb, American Top Minnow, American Flag Fish. 

m 

240. Name some toy tropicals which can be maintained in living- 
room 4 eftperature, i. e., 68° to 72°. 

The Pantodon, Mollies, Platys, Chanchito, Channa, Climbin 
Perch, Black-banded Chromide, Spotted, and 2^bra Danios,«Ca”h, 

♦ All temperatures are Fahrenheit. 
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ramis, Bloodfin, Blue Panchax and those named in the preceding 
answer. , 

241. When is the best time to select toy fishes for. breeding? 

About October, thoosf the best young specimens, give them 
d 10 gallon tank, and keep the sexes separate, if possible, 'when signs 
of maturity appear. 

242. When^ the best season for breeding toy tropical fishes? 

Best results are obtained fiuring spring and summer, but healthy 
live-bearers, if well fed and kept at the proper temperature, will 
breed at any time. It is customary to separate the^^sexes among egg 
layers during th^ conditioning period and to mate them when the 
females are heavy with spawn. Fishes, during the conditioning period* 
should be given rich foods, preferably live foods. 

243. At what age is it safe to transfer young fishes from tbe 
tank in which they were hatched? 

When they are nine or 10 weeks old. 

244. How long do tropical toy fishes live in captivity? 

At the present time, two members of the Cichlid family have 
been in captivity in the Steinhart aquarium for more than eight 
years, another for 10 years (Cichlasonia bwccllatum and Ptcrophyl- 
lum scalar e). Many others now are in their fifth year. Paradise Hsli^s 
not infrequently survive for eight years in captivity, and the Sedate 
Cichlid and Climbing Perch for upwards of 10 years. According to 
Innes, the Striped Gourami has survived for eight years, and a scalare 
in Germany has lived 18 years in captivity. The average survival un- 
der proper conditions usually is between one and two years. (See alsb 
No. 256.) 

THE COIMMUNITY OR ‘‘HAPPY FAMILY^^ TANK 

245. Is a community tank desirable for tropical toy fishes? 

The community tank affords a splendid opportunity to become 
acquainted with a number of species, and for the small home is de- 
sirable in that respect. Largely it is a matter for personal decision, 
to suit persopaktaste. 

Often it has been noticed that when new fishes are introduced . 
into a community tank, they die. The water, perhaps, is not the sgmje 
as that from which they cgme, or the presente ofc certain other fishes* 
^ay be inimical to them for reasons not easil]^ understood. 
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For the best showing of color, grouping of one species is neces- 
sary, the same as it is with flowers or jewels, and* the experienced 
aquarist understands this quite as well aS do the .gardener and gem 
expert. This is particularly true because wheij a number of fishes 
are of one species, they tend to school. ^ tank stacked with one 
two brilliafit species each sch(foling by itself crefntes ^ more striking 
display than a community tank in which uniformity of brilliance, is 
lost. One pair of Red Platys in a community tank will hardly be 
noticed, but a school of 40 is a sight never to be forgotten. 

Nevertheless, where space is not fufficient to maintain as many 
tanks as one would like, the community or ‘^happy family^' tank 
is the answer to •the problem, A 20 gallon tank will be found ideal 
for this purpose and is easily maintained provided not too many 
fishes are jdaced together. Care should be taken to select those which 
get along well together and are of approximately the same size. 

246. Will toy fishes breed and cross-breed in a community tank? 

They will breed, but most of the young will be eaten. If the tahk 
is sufficiently well planted to provide a refuge, some will survive. 
They rarely cross-breed if pairs are in the same tank. Some, though 
not all live-bearers, however, are apt to cross-breed. 


247. Which are the best species of toy tropicals for a happy 
family tank? 

It is impossible to list them all, one book having been published 
which describes 75 kinds — showing the large number of available 
species which are peaceable. 

The 26 kinds listed below will do well together and provide 
^n interesting display of color: 


Flag Tetra 
Snake Tetra 
Red Mouthed Tetra 
• Bloodfin 
Red Tetra from Rio 
Head and Tail Light 
Riddle’s Tetra 
Swordtail Characin 
Hatchet Fishes 
Gouramis 

Nannostomus genus 
Guppy • 

Rloonfishes f 

/ 


Dwarf, Cat fishes 

Fresh- w^ater Angelfish ( scalar e) 

Top Minnow {Ilcterandria jortnosa) 

Zebra Fish or Rerio 

Pearl Danio 

Spotted Danio 

Rasbora hctcroinorpha 

Elegant Rasbora 

Chaper’s Panchax • • 

Flying Barbs {Esomus) 

Everett’s Barbus 
Barbus phut uni 0 
Glass Fish {Ambassis lala) 
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248. Which species of toy fishes should be particularly avoided 
in stockin'^ a community tank? 

These also ^ve numerous and include Paradise* Fishes, Gam- 
p^husias, the Jew^l Fish ai^d many other Cichlids, the Rosy and 
\ Striped Barbs and some other BaxhSyf Belonesox, many of the genera 
Panchax and FundulopanchaXy Jordanella floridoe, Dormitator macu- 
Idtus and Notopterus notopterus. The Fighting Fishes do well with 
other species, but when two males are present in the same tank, they 
will battle until one is killed.^ 


, EGG LAYERS 
249. What is a Characin? 

The word Characin (pronounced Kar-a-sin) is from the Gr^k 
charax — sea-fish; but as with many other fishes, the family natne 
is associated, not with the habitat of the fish, but with certain ana- 
tomical peculiarities not always visible in life: for example, the 
teeth, the development of the brain case, and the placing of the 
air bladder in communication with the auditory apparatus as these 
occur among Characins. For the amateur aquarist we can do no 
better than group together the fresh-water species of toy fishes be- 
longing in this family, which come from Mexico, Trinidad, Central 
and South America, Egypt, and other parts of Africa. Eigenmann 
estimated that the Characins form one-third of the entire’ South 
American fish fauna. They have played a prominent role in Africa 
since ancient times and pictures of Characins may be seen in the 
mural decoration of graves near the Pyramids. In Trinidad the 
Characins are called “Sardines.” * 

The great family of' Characinidse embraces species which live 
only in clear mountain streams, and species which favor shallow, 
muddy water. It comprises both mild and bloodthirsty members, 
and fishes of all shapes and sizes, many brightly colored. These 
range from the gentle Hatchet Fishes and other small favorites of 
the amateur aquarist to the terrible Piranhas of South American 
tropical rivers and of many species, best known of which are Roose- 
veltiella niger and the Serrasalmos — Serrasalmus rhombeus, 5. spilo-> 
pleura, and others. 

Piranha^ were made famous by Theodore Roosevelt, who de- 
scribed vicious attacks upon members of his party by the species^ 
now bearing his name. For a long time aftepwar(j the fish was 
as “cannibal fish” because it attacks human beings (though a can- 
^ nibal is an animal which preys only on its Wn kind and no one 
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ever had thought of calling a man-eating Shark a cannibal fish). 
Other names are Cafibe and Perai. This species attains a length of 
18 inches. The smaller Piranhas may reach one foot. Piranhas have 
sharp, trenchant teeth for destroying flesh and ip their native waters 
attack any living thing they meet, regafHless of 8ize. Motion pic- 
tures have been made to illustfate how Piranhas* within a very ,few 
minutes can reduce to a cleanly picked skeleton an animal many 
times larger than themselves. 

250. What are the breeding habits of the Characins? 

The small adhesive eggs are deposited everywhere among the 
plants and sometimes on the glass and stones in the aquarium. 
Some Characins are easily bred, others wiTh difficulty. If the male 
is vigorous, only one is needed but often the best results are ob- 
tained by using two males to each female. 


Tetras and Hatchet Fishes 
(family CHARACINID/E) 

251. What are the distinguishing features of the Tetras? 

Two-thirds of all the Characins, including many but not all the 
Tetras, are distinguished by a small second dorsal, called the adipose 
fin and located near the base of the caudal. 

Numerous modifications occur among the Tetras, age, season, 
food, sex, habitat and water temperature producing alterations in 
bodily shape, number of scales and fin rays. 

« 

252. What is the habitat of the Tetrai^ 

They range from Texas to southerjr Argentina, and some are 
found on the island of Trinidad. 

Riddle’s Tetra is indigenous to the island of Trinidad, and is 
abundant also in British Guiana, where many specimens have been 
taken in the Botanic Gardens. 

The Tetra from Buenos Aires is taken in Argentina, its abun- 
•dance in and about Buenos Aires giving it its common name. 

253. What is the best way to breed Tetras? 

The breeding tank should be one of at least five gallons^ capacity, 
and for the larger species 10 or even 15.^ It should be well planted 
with Nitella, Myriophytlum^ Riccia, Cabomba and Anacharis, The^ 
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number of eggs varies from 50 to 200 at each spawning, depending 
on the size and tge of the breeding pairs, active, vigorous specimens 
producing the largest number. They are clear and trj^nsparent and 
will hatch in aljout three d^s at a temperature of 78^. The parents 
^ould be removed as soon as the eggs are noticed on th^ plants, as 
tney.will eat both eggs and young. • 

. . The temperature of the water generally should be 75*^, raised 
to SO'' for spawning. The young are almost transparent, and adhere 
to the plants and sides of the^ank for two or three days until their 
yolk sacs are absorbed. They should be given infusoria or very fine 
prepared food the second day after hatching! When^they reach their 
third week they will take newly hatched brine shrimps or similar 
live food and larmier prepared foods. 

254. What food do Tetras require? 

Most Tetras take prepared foods but prefer live foods such as\ 
Daphnia, enchytraeids, garden worms and brine shrimps. They like 
scraped beef and shellfish. ' 

255. What is the disposition of the Tetras? 

Some are peaceable, some not. For the community tank, we 
recommend the Bloodfin, Riddle’s Tetra, Lined Telra, Red Mouthed 
Tetra, Little Tetra, Spot Tetra, Rosy Tetra, Red Tetra, Flag Tetra 
and Blue Tetra. 

Tetras with bad dispositions, which annoy smaller fishes and 
destroy aquatic plants are: the Yellow Tetra, Tetra from Buenos 
Aires, Glass Tetra, Black Striped Tetra, Tetras of the genus Mciyn- 
fits, and the Two-spotted Tetra, 

256. How long will Tetra\ survive in captivity? 

The Blue Tetra does n\^ommonly survive over one and one- 
half to two years; the Yellow Thstra, Tetra from Buenos Aires, Head 
and Tail Light and Riddle’s Tetra may last for three years; the 
Red Tetra, Glass Tetra, Lined Tetra and Silver Tetra have survived 
for four years; and the Two-spotted Tetra, Bloodfin and Black 
Striped Tetra have a record of five years' survival. Mctynnis^nacula- 
tus has lasted 1 1 years. 

257. What are the colors and breeding habits of the Rosy Tetra, 
Hyphessobrycon rosaceus? 

The striking feature of* this beautiful, hardy,* well-behaved fish 
f$om the Amazon Basin is the rosy hifq over^reading the entire 
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body and reflecting a silvery sheen. The dorsal, ventral and anal 
fins are tipped with white, the dorsal having a larg« black spot. All 
fins except th^ dorsal are deep red, and the caudal lobes have reddish 
brown margins. An adipose fin is present. , * 

The breeding habits are believed tft be the “same as those 
the Red Tetra. (No. 259.) » * ' . * 

The average length of this species is one and one-half inches, 
and it is distinguished from the Red Tetra by its larger size and 
the presence on the dorsal fin of a cre^y white section spotted with 
black. The male’s dorsal is larger and the female’s shows a white 
edging tipped with red. 

258. What are the colors and breedin*g habits of the Yellow 
Tetra, Hyphessobrycon bifasciatus? 

The colors vary greatly in this Brazilian species, though com- 
monly the fishes are light olivaceous, darker on the back and silvery 
on the belly. Just behind the gill covers are two vertical lines. A 
variable number of light wavy markings adorn the sides and a yel- 
lowish sheen covers the entire body. The fins of the male are brassy, 
while those of the female are clear, and his ventrals are larger. An 
adipose fin is present in this species. 

The Brass or Bronze Tetra is apparently not a different species, 
but a color variation of //. hijasciatus. 

The breeding habits are similar to those of the Red Tetra (No. 
259), though the disposition is not as good. 

The average length is a little over two inches. The female has 
a broader body than the male. 

*259. What are the colors and spawning habits of the Red Tetra 
from Rio, Hyphessobrycon Ramxleus? 

The body, especially the posterioi:;-,ection, has a diffused reddish 
glow, two dark vertical lines on the .sides and a less distinct spot be- 
hind the gill covers. A dark vertical bar crosses the eyes. The dorsal, 
anal and caudal fins are a bright red, deeper in the male. The anterior 
tip and lower edge of the anal fin are jet black in the male, and 
this fin ft beset with tiny hooks which cause him to catch in a net. 
The ventrals and pectorals in both sexes are orange, except that in 
the male the ventral is reddish. An adipose fin i? present in this 
species. 

• The eggs are deposited among the plants, where they adhere 
until hatched — in *about three days. Frftm five to 10 or more are 
expelled until 70 to' 200 Ij^ve been produced. The young hang 01 ^ 
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the plants for two days or longer, and should be fed infusoria or 
fine prepared fofeds as soon as they become free swimming. 

The habitat is southeastern Brazil, the dispositioi) is good, and 
the species has* survived for four years in captivity, 
f The average fcngth is /Tne and one-half inches, the female being 
arg^r at maturity than the male. It iS a hardy and active fish. 

260. What are the colors and breeding habits of the Spot Tetra 
(Hyphessobrycon ser^)? 

The body is a silvery white, reflecting a light golden orange. A 
black shoulder spot is always present and the dorsal fin has a large 
irregular black spot edged with white. The first ray of the anal is 
white. The dorsal and anal fins are orange. An adipose fin is present 
in this species. The female fish is much broader than the male. \ 
The habitat is the Amazon Basin, the breeding habits are bei 
lieved to be the same as those of the other Tetras, and the species 
is a hardy one, with a good disposition. 

The average length is one and one-quarter inches. 

261. How is the H, serpae distinguished from the Rosy Tetra 
(H. rosaceus) ? 

//. scrpoo is a little smaller though otherwise similar in shape. 
The body color is bright red, this color spreading into the fins. The 
tips of the fins have pearly white edges except the posterior part of 
the anal, which is edged with black. The Rosy Tetra is reddish or 
pale yellow, the male's dorsal fin is larger and that of the female 
shows a reddish tip above a white edge. • 


262. What are the colors \j^the Little Tetra, Hyphessobrycon 
minor (or minimus) ? ; 

This species resembles the Rosy Tetra and comes also fr<^m 
the Amazon Basin. An adipose fin is present. 

The breeding habits are said to be the same as those of the Red 
Tetra. (See No. 259.) The disposition also is mild. 

Like the Rosy Tetra, it is not abundant at this time, but is active 
and robust, k Sttains a length of one and one-quarter inches and 
is distinguished from the Rosy Tetra by its smaller size. Also, it has 
a black shoulder spot, and the body is not. as red as that of the 
Rosy Tetra, but reflects more of a brassy sheen, and there is a 
greenish black spot behind the gill openings. ' 
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263. What are the colors, and breeding habits of the Tetra from 

Buenos Aires (Hemigrammus caudovittatu^)? 

The back is a light olivaceous, the sides are silvery and reflect 
a yellowish sheen. A large black diamond-shaped spot located at^.^ 
the base of* the caudal extend^ to the end of the tail. The fins are 
almost transparent except the dorsal and caudal, which are a light 
orange, richer in the male. An adipose fin is present in this species. 
The females are much more rounded, especially during the spawning 
season. » 

The breeding habits are the same as those of the Red Tetra. 
(See No. 259.) The number of eggs at one spawning varies from 
80 to 150 or more'. 

A maximum length of nearly four inches is reached, the average 
being about two and one-half inches. 

This Tetra gets along better with fishes of its own kind, but can 
be kept in a community tank with specimens of its own size. It will 
last about three years under suitable conditions. 

264. What are the colors and breeding habits of the Red 

Mouthed Tetra, Hemigrammus rhodostomus? 

Color of back, a rich green, sides grayish and ventral region 
light yellow. A dark stripe extends from the red shoulder spot to 
the caudal fin, where it is wider. The upper and lower lobes of the 
caudal fin have alternate ivory and black markings. 'The forehead 
is a rich red. An adipose fin is present. The body is shaped like that 
of the Tetra from Buenos Aires but is not as deep. 

The breeding habits are believed to be the same as those of 
the other Tetras. The habitat is the Basin of the Amazon. 

The length averages about one and one-half inches, and the dis- 
position is good. J‘ 

This species was not abundant in United States aquaria until 
early in 1934. 

‘ 0 

26^ What are the colors and breeding habits of the Head and 
• Tail Light (Hemigrammus ocelli fer)? 

Body^ilvery, with a brassy sheen. The reddish copper spot at 
the base of the caudal and the red eyes reflect the li^^t in a fascinat- 
ing manner, hence the common name. The adipose nn^is present in 
this species. The male's dorsal fin is pointed, there is a light spot on 
hia^nal fin, and he^has-a more slender body than the female. 

The breeding habits are the same aS those of the Red Tetra, 
(See No. 259.) ' / # 
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• 

The average length is about one and. one-quarter inches. • 

The habit A is the Bpin of the Amazon. 

The record of survival in captivity is three year^. 

!t266. What are tiie*colorspand breeding habits of the Lined Tetra 
• ^ (Hemigraninius unilineatus )9 

. . Tn this Tetra, which conies from the island of Trinidad, the 
body is a light greenish blue, reflecting a silvery sheen. The upper 
edge of the dorsal fin bears^a dark spot bordered with white. The 
first rays of the anal fin are traversed by a^fiack slanting line which 
is edged with white. A glossy lateral line extends from the gill covers 
to the base of the caudal. The unpaired fins are a rosy color and 
sometimes the tail is ed^ed with black. An adipose fin is present in 
this species. 

The breeding habits are the same as those of the Red Tetris, 
but a larger breeding tank is recommended. The eggs hatch in about 
three days. This fish is hardy and a prolific breeder. 

The average length of the male is one and one-quarter inches, \ 
of the female one and one-half inches, the disposition is good, and 
the species has survived for four years in an atiuarium. 

267. How is H. unilineatus distinguished from Pristella ridd- 

lei? 

H, unilineatus is larger and has a straight black and white line 
on the front edge of the anal fin. The dorsal and anal fins of P, ridd- 
lei are yellowish and have distinctive dark spots anteriorly. 

268. What are the colors and breeding habits of the Flag Tetra 

(Hyphessobrycon heterorhabdus) ? 

This Tetra, from the* ^Amazon Basin and Paraguay, has a body 
which reflects a greenish •eilycry sheen. A horizontal white stripe 
extends from the gill cove^ to the base of the caudal. This stripe is 
bordered with red below and* blue above, the combination of red, 
white and blue having given the fish its common name, for altho^’gli 
the stars are absent, the stripes are there. All the fins are cleat and 
transparent, sometimes showing a light yellowish tint. An adipose 
fin is present in this species. 

This Tetra is considered difficult to breed. One California aqua- 
rist who hastBAd it successfully recommends the same treatment as 
for the Red Tetra. (See No. 259.) The disposition is good. 

The average length is nearly one and one-half inches. The #nale 
has hooks on his anal fin*which cause him to c&tch in a net and it 
i^is better to use a dipper or cup in removing him. 
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269 . What are the colors ^nd breeding habits of the Glass Tetra 

(Moenkhausia oligolepis)? . * 

The body has a dull luster. A black spot covers the anterior 
portion of the caudal and is gradually diSused fhraugh the fin. The 
dorsal, adipose and ventral fin%are reddish orange^to lemon. Shoul-» 
der spots are sometimes visible and the base of the caudal ha*s a 
glassy sheen. 

For breeding this species a large, well-planted tank is necessary. 
The habits are similar to those of the Red Tetra. (See No. 2 59.) 

The average length about three inches, maximum four. 

The male’s vefitrals are longer and the outer edge of his anal is 
concave. The femslle has a more rounded body. The disposition of 
this species is not good. 

The habitat is Brazil. Under proper conditions it has made a 
record of four years’ survival in captivity. 

270 . What are the colors and breeding habits of Riddle’s Tetra, 
Pristella riddlei? 

The body is silvery and almost transparent. The caudal fin has 
a reddish tint and s(mietimes the ventrals show a small dark spot. 
The dorsal and anal are light yellow and both have a distinct dark 
spot anteriorly. "J'he caudal fin is more flushed with red during the 
breeding period. An adipose fin is present in this species. 

The breeding habits are the same as those of the Red Tetra. 
(See No. 259.) The eggs are minute and hatch in 36 to 72 hours. 
The young when hatched are very tiny and the smalle.st of infusoria 
should be supplied on the fourth day. Sexes are difficult to distin- 
guish except by the swimming bladder, wdiich is visible. In the male 
it is pointed, in the female it is round and located higher in the 
body. 

This species is hardy, but likes the \^ater about 82"^ for breed- 
ing. 

•^i^’he average length is about one and one-quarter inches. 

^ts small moqjji makes fine food necessary, the disposition is 
mild, and individuals may last for three years in the aquarium. 

271 . What are the colors and breeding habits of the Bloodfin, 

Aphyocharax rubripinnis? ^ • 

In body form it resembles somew^hat the Pearl Danio. The body 
is silvery with blue,^reen, violet and reddjph sheen. A grayish silver 
line extends from the^ill covers to the base of the caudal. All fins 
except the pectorals and adjpose are blood red, hence the name. ^ 
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The Bloodfin propagates well when two males are placed* with 
one female or fwo females with three males. A well-planted tank 
not over eight inches deep and of at least 10 gallons’ capacity should 
be provided because* of tlys species being a communistic breeder. 
The eggs are nomajihesive and almost transparent. 

.The Bloodfin averages two inches. The sexes are immediately 
distinguished by the more rounded, bulky body of the female. 

The male has a tiny hook at the tip of his anal fin which is not 
seen with the naked eye, bu^ when taken in a net this little hook 
causes him to catch in and adhere to the net^hile the female remains 
free. It is therefore better to use a cup or dipper, if possible, in 
transferring Bloodfins. * . 

The habitat ftf this species is Argentina. , i* 

The disposition is good, and it is extremely hardy, having k 
survival record of five years. 

272. What are the range and habitat of the Black Striped Tetra,' 
Astyanax fasciatus? 

This species has a rather wide range. It is found from southern 
Mexico south through Central and South America, ranging coastwise 
in Brazil and on the Pacific side from Panama to Ecuador, where it 
lives in swamps and ditches. 

273. What are the colors and breeding habits of the Black 
Striped Tetra? 

This is a very variable species in size and color. Usually the 
body is silvery olivaceous, darker green along the back. A -metallic 
greenish luster forms a stripe which extends from just below thft 
dorsal Qn to the center of ‘the caudal fin. 7'his stripe is darker at the 
caudal. All fins are tinted with light yellow or green. The male is 
more slender and his dorsal* is yellow. An adij^ose fin is present. 

Propagation is the same a5 in the Silver Tetra. (See No. 276.) 
From 75 to 250 eggs may be produced at one spawning in a tempefr. • 
ture of 78'. A large tank should be provided. v 

The length attained by this species is two and one-half to four 
inches. It is exceedingly hardy and has survived for fi.'^r years in 
captivity. The disposition is not good, however. 

• ♦ 

274. What are the colors and breeding habits of the Two-spotted 

Tetra, Astyanax bimaculatus? ^ » 

The color of the back light fish green, sides silvery or brassy, 
^ust back of the gills is a black spot, surrounded by a light area. A 
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diamond-shaped black spot is present on the caudal peduncle. The 
fins are hyaline. Dorsal, caudal and anal of male are b?assy to reddish. 
His dorsal is pointed and his colors much brighter than those of the 
female. An adipose fin is present. 

The breeding habits are the same as'*those of'lthe Silver Tetra.^ 
(No. 276.) From 100 to 350'*eggs are produced! at one spawning 
in a water temperature of 78”. This species is hardy, surviving for 
five years in captivity. 

The average length is two and onp-half inches, maximum five. 
The range is from Veneaij,iela to Buenos Aires, and in its home waters 
it is an assiduous hunter of mosquito larvae. It is savage and will rip 
the fins of other fishes. 

* # 

275. How is the Two-spotted Tetra, A. bimaculatus, distin- 
guished from the Black Striped Tetra, A, fasciatus? 

Bimaculatus is much darker and more brassy than jasciatus and 
has a distinct shoulder spot. 

276. What are the colors and breeding habits of the Silver Tetra, 

Ctenobrycon spilurus? 

The silvery body has a bluish green sheen. There is a large 
black spot just behind the gill covers and a smaller one at the base 
of the caudal. All the fins have a light yellow or greenish tint, an 
adipose fin being present in this species. The female can^be recognized 
by the reddish tint on the tip of her anal fin. 

From 100 to 400 eggs may be produced at one spawning, at a 
temperature of 78 \ A tank of at least 15 gallons’ capacity should 
be provided, well planted and placed in a sunny location to induce 
the growth of algse. Remove the adults as soon as the eggs are seen. 

The average length is two inches, maximum three. The male is 
shorter and more slender than the female. 

Silver Tetras range through northern South America. They are 
Ugjw active, darting playfully at one another and at other fishes. 
SmKJer ones can ^^ept in a community tank. They are hardy and 
individuals have survived for four years in an aquarium. 

What^ the colors and breeding habits of the Silver Blue 

Tetra (Gl^ndulocauda inequalis)? • ^ 

The body di this Brazilian species is silvery with a bluish sheen, 
the hack dark |Uve, and a dark spot is located just behind the gill 
cover. On the Vaucial base are two brovfn spots. The dorsal and 
anal fins are transparent b\rt have two colored margins, the inner* 
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brown and the outer gray. The caudal fin is a golden brown* edged 
with black. TRe fins of the male are a little larger and his caudal 
fin is peculiarly notched as if a small piece had been cut out of the 
lower edge of' the upper lobe. An adipose fin is present. 

This species "breeds af a temperature of 78'\ It is said that the 
pair press their bodies closely together and the eggs are fertilized be- 
fore being expelled. The adults must be removed as soon as the eggs 
are seen. The number varies in each batch from 40 to ISO, and 
they are laid, a few at a tiipe, under the leaves of plants, to which 
they adhere. They hatch in about two days, and the young must be 
given infusoria or very fine prepared foods. A tank of at least 10 
gallons’ capacity, well planted with Sagittaria, Vallisncria, and Cryp- 
tocoryne or Ludwigia should be provided. 

This species somewhat resembles the typical Tetras, but the 
body is heavier and longer. Due to the peculiarly shaped upwaifd 
turning mouth, it is difficult for the Silver Blue Tetra to pick up 
food from the bottom of the aquarium. 

The average length is two inches, the female being a little larger. 
It is a fairly peaceable species. 


278. What are the colors and breeding habits of the Blue Tetra, 
Mimagoniates microlepis? 

The back is light olivaceous and the belly silvery white. A dark 
blue glistening lateral line beginning at the center of the body l)e- 
comes wdder and darker as it reaches the caudal base. The fins have 
a greenish tint, and dorsal and anal are bordered with orange. The. 
caudal fin of the male is peculiarly notched as if a small piece had 
•been cut out of the lower edge of the upper lobe. An adipose fin is 
present in this species. 

TJie breeding habits are the same as those of the Silver Blue 
Tetra. (See No. 277.) The habitat is Brazil. 

The average length is about two and one-half inches. The d^^- 
position is good. Two years a^ipcars to be the maximum survival. 

279. What are the colors and breeding Habits of Mety^Anis 
roosevelti? 


The back is olivaceous, gradually shading into a greenish 
silver in the ventral region. The ventrals are tinted V/ith orange and 
the anal fin^s^ bright orange red. The male is more/ brightly colored 
than the female and his anal fin is concave, th4 female’s being 
straight. Two dozen or more almost round, greenist olive spots are 
seen on the sides. The cofnpressed body is deep Vne? rounded, almost 
diamond shaped. The adipose fin is large. * ^ 
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'This species breeds at a temperature of 82 ^ and is said to pair 
like some members of the Cichlid family. A large ta?ik is required, 
well planted with Anacharis, 

The average length is three inches, maximum six. 

The habitat is the basin of the AmazoA, and fishes of this genus 
are noted foV a bad disposition, which unfits th^m foj: association’ 
with other species. 

280. What are the colors and breeding habits of Metynnis 

maculatus? ^ * 

The back is dark olivaceous, the sides lighter, reflecting a yel- 
lowish sheen and inarked with numerous brown spots. A large black 
spt)t is located at the gill cover. The caudM lobes »nd lower edge 
of the anal are dusky. 

Breeding occurs at a temperature of 82 "^. 

The average length is two and one-quarter inches, maximum 
six. The record of survival in captivity is 1 1 years. 

The habitat is the basin of the Amazon, the disposition bad. 

281. How is M. maculatus distinguished from M, roosevelti? 

The bodies of these two species are somewhat similar but the 
colors of il/. maculatus are more vivid and the spots more numerous. 


282. What are the natural and artificial foods of the Hatchet 
Fishes ? 

They eat small animals such as crustaceans, insects and insect 
larvae. 

Tn the aquarium, they will take most dried, floating foods, but* 
like also Daphnia, brine shrimps and similar live foods. 


283. What water temperature do the Hatchet Fishes require? 
to 75 '^ generally. They have not yet spawned in captivity. 


2a!;<(^hat is the h^itat of the Hatchet Fishes? 

Carncgiclla aun Pterocliscus are collected in the basin of the 
Amazon, C\marthcc lives also in the Orinoco River, and C. strigata 
and P, found also in Guiana. 


285, What ar^the colors of the Hatchet Fish' earnegiella 


marthae? 

llie body h*U a »beaUtiful silver luster, the back being a little 
darker. The upp^ margin o( the lateral line is edged with deep 
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orange. The belly is edged with b!ack. and the pectoral fins are 
marked with black. The other fins are colorless. There is no adipose 
fin. The pectoral fins are large, like birds’ wings ix] shape and in 
the manner in whicji they are carried, and the body is triangular, a 
most unusual cdmbinatioa. Viewed from the front, the little fish, 
' wit^ fins held high above its head, r^*minds one of a baby sea turtle 
trying out its flippers, and like baby sea turtles it has a gentle dis- 
position. The name Hatchet derives from the sharply compressed 
body, with head wider than^knifelike belly. It presents a triangular 
appearance from the front Ifke the front of^a hatchet. 

This species attains a length of nearly one and one-quarter inches. 

286. What aret. the colors and breeding habits of the Marbled 
Hatchet Fish, Carnegiella strigata? 

The back is a rich olive brown and a dark lateral stripe ed^ed 
with orange extends from the gills to the base of the caudal fin. 



photograph by Carl Pabj 


The garbled Hatchet Fish 


The maximum length is one and three-quaoter inches. Tire back is rich olive 
brown, and a dark stripe edged with orange tsxtends frort thj^dls to the tail. 
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Three irregular brown stripes run almost parallel with the anal fin 
and other wavy brown lines cross, forming irregular marbled mark- 
ings. The spacer between these stripes are “kilvery. The ventral fins 
are small, adipose lacking. The female is broadpr bodied than the 
male. ^ 

This species attains a length of one and three-quarter inches.. It 
is considered the most attractive of the Hatchet Fishes, probably 
because it is the most colorful. It is fairly robust and like the other 
Hatchet Fishes possesses an even disposij^ion. 

The transparent egg& are scattered among floating plants. 

287. What are th^a^l/ors of the Levis Hatchet Fish, Pterodiscus 
levis, formerly called Gasteropelecds stern^cla? 

The body is silvery, reflecting a bluish green luster. The ridge 
of the back is a light olivaceous color, and an indistinct stripe ex- 
tends almost from the gills to the base of the caudal. A dark spot 
is located at the base of the dorsal, and all the fins are colorless. An 
adipose fin is present and the pectorals, as in other Hatchet Fishes, 
are winglike. .v 

The average length of this shecies is nearly two and one-half 
inches. 


Swordtail Characin, Pencil Fish, Dragon Fin, and Others 
(family characinid^) 

288. What is the habitat of the Small Round-mouth Characin, 

Anostomus anostomus? 

It is found in British Guiana. * 

What are the colors and breeding habits of the Small 
^ Round^mouth Characin? 

^Nie back is daj^ish green, and the sides are marked with three 
horizontal bands. One of these extends from the nose to the base of 
the caudal.^^^jis band is edged above with orange which reflects a 
metallic yellow?^ luster and below with a golden stripe. The dorsal, 
anal and caudartfins are marked with red. The av^age length is 
nearly three inctts. 

This species fivas introduced in 1933 and no data are available 
^but the breeding^abfts are believed to be the same as those of Nan- 
nostomus anomah 



100 


1001 QUESTIONS ANSWERED 

The water temperature should be 75*° generally, and raised to 
82° if spawning is attempted. 

Unlike some of the Pcecilobrycons, which swim in reverse fashion, 
this odd fish swims with its head down, belly up, at’an angle of 45°. 
It has a long, snoutlike lAouth, slender body and the adipose fin which 
characterizes the* Characin family. •* 

Ano means upward, stomus, mouth — an upward (or upward 
turning) mouth. 

290. What is the habitat of the Swordl;j»/‘i Characin or Paddle- 

Fin Characin, Corynopoma riisii? f 

The island of Triijidad, where it is calleh ihe Swallowtail Sar- 
dine. It was fiVst described in 1858 by Dr. Theodore Gill, who gave 
it no less than three generic and four specific names. 

291. What are the colors and breeding habits of the Swordtail 

Characin? 

The body is silvery. A dark golden stripe runs from the gill 
cover to the caudal base, wher^ it broadens and gradually fades 
completely. The male’s dorsal a/id anal fins are large and rounded 
and the lower lobe of the caudal is prolonged. The female’s fins are 
smaller and lack the paddlelike filaments which extend from the 
gill covers of the male almost to his caudal peduncle, and terminate 
in a scale about one-eighth inch in diameter. The adipose fin is 
lacking in this species. 

The average length is one and one-half inches. 

The eggs are deposited on plants, also in small clusters and 
rows on the under side of leaves. They hatch in from 24 to 36 hours 
and jnay number from* 50 to 150 at a single spawning. The parents 
should be removed as soon as the eggs are seen. Anacharis, Sagittaria 
and Cryptocoryne are delsirable plants for spawning this specie§i.^ The 
male is not present while the female is depositing her eggs, a tevST 
at a time, on some selected plant, the leaves of which she hasi^^^-e- 
fully cleaned in advance. It is said that she^Si^tilizes them^Iiferself 
after placing them in the spot selected, with the sperm of the male, 
which she carries in her mouth. The female guards thj^ggs, moving 
them from one place to another, and refusing food rftmng the period 
of their iiv:ut)ation. Sometimes the parents will eft the eggs, how- 
ever. 

The water temperature should be 72° general^/, 80° for spawn- 
ing. • ‘ M 

This species is quite robust, peaceable, -and/^ery attractive for 
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the community tank. Mr, Guppy lists it as one of the important 
mosquito destroyers of Trinidad. It has survived for itiore than one 
and one-half years in captivity. 

292. What is the habitat of the Red-spdtted Co^eina, Copeina 
guttata?* • ' * . 

It is found in central Brazil. 


293. What are the cc^s and breeding* habits of the Red-spotted 

Copeina? 

The back is da^Jc^ olivaceous, the sides lighter with a bluish iri- 
descent luster. The belly is grayish silver. Bach scaif bears a bril- 
liant red spot*. The fins are yellowish and a black spot on the dorsal 
fin is more distinct in the female. No adipose fin is present. The 
maximum length is nearly four inches. 

A tank of at least 10 gallons’ capacity should be used. A larger 
one is better. If the tank contains a flat stone this may be selected 
for the eggs, and the male, with the female’s aid, will clean its sur- 
face in preparation for the spawfv Sometimes a shallow depression 
is cleared in the sand or gravel nl^r the plants, and the eggs — 500 
to 1,000 — are dropped there. The male will fan and guard them 
and also watch over the fry, which hatch in about 48 hours. The 
female should be removed as soon as spawning is concluded, and 
the male when the young are a few days old. 

The water temperature should be 72^^ generally, 78^^ for spawn- 
ing. 

Unlike most of the Characins, this species’ habits of propagation , 
are similar to those of the Cichlid family. It is not recommended 
for the ^‘happy family” tank or with smaller fishes, but gets on 
with fishes of its own size. 

Jbi its home waters it is important as a* mosquito exterminator. 


2%.jWhat is the habitat of the Threadlike Fish, Copeina 
i^oldi Pyrrhulina Blamentosa)? 

* It lives in the basin of the Amazon, and is abundant in all brooks 
in British Gv^jina. 


295. What are\he breeding habits of the Threadiilje Fish? 

The breeding habits are very interesting. In native waters the 
female deposits her oya op a leaf two inches or more above the sur- 
face of the water^Both sexes leap together ^bove the surface to the 
spot where ttte eg^ are* to be .deposited and adhere there for a short 
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period while egg laying and fertilization are in progress. The eggS 
are extruded *10 or IS at a time until from 80 to 100 have been 
produced, and appear (o be encased in a gelatinaqs covering. The 
male keeps them moist by splashing water over them with his tail 
every IS minutes or so. Fortunately they hatch in two^or three days 
‘ qc his exertions might become irksbme. The young drop down into 
• the water and the parents take no further care of them and should 
be removed. In the aquarium the eggs sometimes are attached to 
the glass an inch above th^ water. 

This species reaches a maximum lengl^'^ of four and one-half 

inches. V ^ 

The temperature should be 72° generally7«!?° for spawning. 

296. What is the habitat of the Pigmy Pyrrhulina or Racftow’s 

Pyrihulina {Pyrrhulina rachoviana) ? 

Argentina. 

297. What are the colors and breeding habits of Rachow^s 

Pyrrhulina? f 

The back is olive brown, the' sides lighter and the ventral region 
grayish silver. A dark brown, almost black, irregular stripe extends 
from the mouth to the base of the caudal fin. The fins are a light 
greenish yellow, the anal tipped with orange. A black oval spot sur- 
rounded wifh white is present in the dorsal fin. The edge of the 
caudal fin is metallic blue. During the breeding season the male 
develops a bright red border on pectoral and anal fins. All his fins 
are larger and more pointed than those of the female, and the upper 
lobe of the caudal, which in both sexes is longer than the lower lobe, 
is nuich more pronourtced than in the female. No adipose fin is 
present. 

The average length is one and three-quarter inches, the 
Pyrrhulina being the smallest member of this group. 

From 100 to 200 transparent yellowish e^ are produced iwDne 
spawning. They are deposited on broad leaveoniftlants such a!TOiant 
Sagittaria or Cryptocoryne. The male guards the eggs and aerates 
them by fanning them with his fins until they hatci^in 24 to.. *^6 
hours. The female should be removed as soon asime eggs are ol - 
served, and ftie male when the young hatch. If tie parents are ai 
lowed to remain in the tank, surface plants should be provided in 
which the youngsters may hide. Some aqu^ristj remove the leaf with 
the eggs to another tanS and supply artificial aery ion. A four gallon 
tank will be ample for breeding, though one of 10 gallons' 
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capacity is better, especially -when the young are raised in the same 
tank with the parents. Except for an appetite for fish ^y, the adults 
are harmless. 

The water temperature should be 70® ^nerally,^77® for spawn- 
ing. . • • « 

This little fish is good-natured, hardy, and will accept any food 
offered. 

298. What is the HiJ^itat of the iftack-banded Leporinus, 

Leporinus fasciatks? 

Several South Atnerican rivers yield this species, including the 
Amazon and the rivers which meet in the Rfo de la Plata. 

299. What are the colors and breeding habits of the Black- 

banded Leporinus? 

The body is yellowish, and in the adults 10, sometimes 11, 
broad black vertical bands meet both dorsally and ventrally. It is 
said that as the fishes grow large^the black bands divide and in- 
crease in number. An adipose fin il present. The body is long and 
cylindrical, the mouth large, the snout pointed. The average length 
is four inches, maximum 12. 

The species is under observation, with no definite data on breed- 
ing habits. It is said to deposit its eggs among the roots of plants. 

The water temperature should be 75® generally and raised to 80® 
if spawning is attempted. 

This genus has aroused much interest because of a peculiar 
habit of assuming an almost vertical position while swimming, with 
heads down. They are hardy fishes, peaceable by nature. Any^food 
offered seems to be acceptable, though they are naturally herbivorous. 

.f^.^iother species now available, which closely resembles fasciatus 
.except that it has more vertical bands, is Leporinus a ffinis, 

•'^^jishes of the genus Characidium are near relatives of Characins 
.of the^^nus Lepori^. They deposit their eggs among the roots ol 
flowing plants, such as Water Hyacinths and Riccia, 


0. What are JJhe characteristics of fishes of the#gjnus Nan- 
nostomus? * 

Jt They are peaceable by nature, graceful and sturdy. The small 
mouth makes fine food necessary, otherwist? they are easy to care 
for and ide?A4t>r th- “happy family” tank. 
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301. What foods will fishes of the genus Nannostomus dcceptf 

Most prepared foods, scraped meat, shellfish, small live brine 
shrimps, Daphnia and other small live foods are taken. 

^ 302. What is the habitat of Nannostomus aripifangensis? 

The lower Amazon, 

303. What are the colorS of N. aripir^jensis? 

The back is brown and the ventral region silvery white. One 
wide black band, extending from the mouth to th^ base of the caudal, 
is edged above^with a rrarrow golden line, and above this golden line 
runs a red line. A more distinct red line is present ih the ventral 
region, extending from the pectoral fins into the anal fin. There is a 
red spot at the base of the dorsal, also the caudal. The ventrals and 
anal are edged with light blue in both sexes. The sides and anal 
region show a lavender tint. The female is not so brightly colored. 
No adipose fin is present. 

The breeding habits are the ^.me as those of N, anomalus. The 
temperature of the water generally, and also for spawning, should be 
from 75^ to 80°. (See No. 307.)’ 

The average length is one and one-half inches. 

304. What 'is the range of Nannostomus marginatus? 

Northern South America, through British Guiana and in the 
Amazon River. 

305, 4 Vhat are the colors and breeding habits of N, marginatus? 

Three stripes, dark brown to black, extend from the head to 
the base of the caudal, one beginning above the eyes. The areirte- 
tween the first and second stripe is golden, that between the second 
and third is silvery. A fine red line runs just^bove and belojj^^e 
middle black band, this line being very distincThi the male, oc- 
casionally present in the female. The golden stripes are less distinct 
in the female. The first rays of the dorsal fin are black, with a rid 
spot behind them. The ventrals also show a red spot. The pectoral- 
are transpapreSt. This species possesses no adipose f|H, has the broad- 
est body, and yet is the smallest of the Nannostomus group. The 
maximum length is one and one-half inches. ^ s 

We suggest that th€ tank be planted with Riccia for eggs, 
which hatch in about three days at a temperature of 
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306. What is the habitat Qf Nannostomus anomalus? 

The Amazon and Rio Negro Rivers. . 

307. What are the colors and breeding ljabits*of,iV. anomalus? 

Above, the fish is a light oliye brown ; below, a silvery white. A • 
wide band of dark brown, almost black, extends from* the mouth 
to the base of the caudal, terminating among the middle caudal rays.’ ‘ 
A golden line runs just above the band. The male has a reddish 
stripe above the base^f the anal, this ftn and the ventrals having 
bluish white tips, while jtiie lower lobe of the caudal is red. All other 
fins are transparent The base of the caudal, dorsal and anal is red- 
dish and behind the gills and above the gold^ stripe runs a fine red 
line. This species lacks the adipose fin. * 

The eggs are small, almost transparent, and are deposited among 
rootlets and fine leaved plants. From 10 to 50 are laid at one spawn- 
ing and hatch in about three days at a temperature of 80°. The fry 
cling to the plants and sides of the aquarium for five or six days 
and are not easy to raise because of their small mouths, for which 
only the finest foods such as in^^usorians and powdered prepared 
foods are suitable. They should bt^fed at least six times a day. 

The average length of this species is about two inches. 

The temperature of the water generally, and also for spawning, 
should be 75° to 85°. 

308. What is the range of Nannostomus trilasciatus? 

It ranges from the Rio Negro River of South America to the 
Basin of Uie Amazon. 

309. What are the colors and breeding habits of N, trifasci^fas? 

The body is grayish brown, its ventral portion a light cream. 

* Thr-ee dark brown stripes extend from the ’pointed nose to the base 
. t)f the caudal fin, on which a carmine spot is conspicuous. The first 
ra>Ljbf the dorsal are, dusky. The dorsal, anal and ventral fins are 
. spotte^ifewith carmiq^: Sn a whitish background and their lower edges 
are-light blue. The space between the first and second dark lateral 
j^pes is golden orange and a thin reddish line runs above the second 
fripe. This red line is much more pronounced in the male. No adi- 
fin is present in this species. A length of nearly •two Inches is 
attained. 

The tank should be well planted. Myriophyllum, Cryptocorync, 
LuSiSttig. and Ricda all’ may be used. Tte eggs are deposited, a 
few at anw^, on the under side of broad leaved plants or among 
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surface plants. From 20 to SO are laid, during one spawning. It is' 
customary to Remove the parents as soon as the eggs are noticed, 
but some fanciers assert 'that they do not eat their young. The young 
hatch in about two, days and may be seen hanging on the plants or 
^ sides of the aqudrium. Orf the third day they become free swimming. 

" Infusoria must be fed for from two to three weeks, also very fine 
. powdered food, which should be given at least four times a day. 

The temperature of the water generally should be 75^, raised 
to 85° for spawning. 

310. What is the habitat of the Pencil ^Fisjh, Poecilobrycon 
auratus? 

r 

British Guiana. 

31 1. What are the colors and breeding habits of the Pencil Fi^h? 

Along the ridge of the back a fine black line may be seen. The 
back is light golden brown, the belly silvery white. There are three 
dark brown horizontal bands. The first extends from the nose to 
the upper caudal lobe. The secow, which is wider, is made up of 
black spots and joins the first ax the caudal base. The third band 
(a wide one) extends from the mouth into the lower caudal lobe, 
which is black. The lower edge of this band is made up of dots. The 
space between the second and third bands is golden and extends from 
the nose into the middle of the caudal base. The anal is brownish 
and shows a red spot. The outer edge of the male's anal is convex, 
while that of the female is straight. 

' Eggs are deposited on the under side of SagHtaria 01 ' Cryptoco- 
rvne leaves, and hatch in about 48 hours. It is advisable to remove 
the ’^'rents. 

The temperature of the water generally should be 75°, raised to 
82° for spawning. 

A length of nearly two inches is attained. 

This species swims in a slanting position^with the head ufTat 
the angle at which a pencil is held in the hand; hence th^ame. 
It is very peaceable and will eat almost any food offered, 

312. Wha^are the habitat and requirements of Poecilobrycoi^ 
unifasciatus and P. eques? 

They live in the Amazon Basin. . , 

A temperature of 75^ to 80° is suitable for them, and will 
r take both prepared and live foods, \ 
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313. * What are the colors of P. unifasciatus? 

The upper part of the body is dark brown, Ihe belly silvery 
white. A blaok band extends from the nose into the lower caudal 
lobe, where it is dusky. Above and below this^band hear the caudal 
fin runs a, red and white stripe. The bofly is lon^ and slender. The 
female is not as large as the*male, and the outer edge of her, anal 
fin is straight while in his, which is slightly larger, the outer edge 
is convex. An adipose fin is present. The average length is two 
inches. . ^ 

This species swims in a slanting position, head uppermost. It is 
quite peaceable., 

314. What are the colors and breeding*habits erf Poecilobrycon 
eques? 

The back is a light brown, the shoulder portion of a greenish 
tint. A reddish brown stripe extends from the mouth to the lower 
caudal lobe. Above and below this stripe the color is golden orange. 
The male’s anal fin and the lower lobe of his caudal are reddish, 
while the colors of the female .are somewhat lighter. An adipose fin 
is present. The average length ^ about two inches. 

This species does not swim*at an angle like some others of this 
group. It is a good-natured little fish. 

The eggs, which are laid on the under side of Cryptocoryne or 
Sa gift aria leaves, hatch in about 48 hours at a temperature of 80°. 
Parents should be removed after spawning. 


315. What is the habitat of the Dragon Fin, Pseudocoryno- 
poma doriae? ^ 

It comes from Buenos Aires and Moritevideo and is tak^iHlffme 
several South American rivers which find their outlet in the Rio de 
la Plata — an estuary lying between Uruguay and Argentina. 

3^16. What are the colors and breeding habits of the Dragon 
Fin? ^ 


The back is a fish green, sides silvery with a bluish metallic 
sheen. A lateral line runs into the base of the caudal. The base of 
both dorsal and caudal fins is black. The upper pajt of the dorsal 
is reddish. The tips of the ventral fins and the lobes of the caudal 
are edged with black. The fins are transparent, showing a light 
giVfpish tint, an8 when viewed against the light the fish itself is 
alnib^c^ransparent.-The n^ale’s dorsal, ventral and anal fins are veyr 
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• large, the fins of the female being less well developed. There isr an 
adipose fin in thiS species. 

It averages two and onfe-half inches, with a maximum of three. 

A tank of at least ^10 gallons’ capacity should be provided, with 
a one inch layer of large p^bles and about eight inches of water. 

The eggs ar.e droj^ped in the same manner as those of the Zebra 
Da^ib (No. 368) and hatch in about two days at a temperature of 
78^. The fry should be fed with infusoria or very fine prepared food 
at least four times a day for tjiree weeks and later with small live 
foods — newly hatched brine shrimps, Daphnia anJl the like. 

The adults take prepared foods, but prefer live foods. 

* 

Thu: Knife Fishes 

(family NOTOPTERID/E) 

317 . What is the habitat of the Knife Fishes? 

The African Knife Fish (Xcnomystus nigrt) is found only in 
Africa, but the Wingback Knife Fish (Notoptcrus notopterus) has 
a wider range through the East Indies, Malay Peninsula and India. 

318 . What are the colors and habifs of the Knife Fishes? 

The ground color is plain fish green or brown, touched with 
silver. The rippling anal fin is confluent with the caudal, giving the 
fishes at first glance an upside down appearance. Each has barbels 
on the upper lip. Xenomystus means strange upper lip and Notop- 
terus means wingback, the latter species having a short dorsal though 
,,it does not resemble a wing. Xcnomystus lacks the dorsal fin. • 

\ These fishes are pugnacious and suitable for the aquarium only 
whl^wLQ^l. the Wingback -attaining a length of over one foot and 
the African reaching eight inches. They prefer a live fish diet, but 
will take earthworms and strips of beef. 

(family GYMNOTID.E) 

319 . What is the habitat of the Knife Fish, Gymhotus carapo ? . 

This species is native to the West Indies, and also ranges south 
from Venezuela to northern Brazil. 

t • 

320 . What are the colors of the Knife Fish, G. carapo? 

The body is brownish to fish green and banded perpendicularly » 
with chrome. The anal fin resembles that of the other Knife 
having about 180 rays. 
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^he habits and disposition are the same as those of the other « 
Knife Fishes. ' 

321. What IS the habitat of the Ghost Fisl\ or Blhck Knife Fish 
(Stenarchus albifrons) ? 

Brazil is the home of this*species, which is said to be held in. awe 
by the natives as the abode of a spirit, hence the name of Ghost 
Fish. Albifrons means white front or white forehead, but the few 
specimens thus far^seen in the UniteA States were black fronted and 
black headed. 

322. What are! the characteristics of the Ghost Fish? 

It can swim backward or forward, also perj^endicularly up or 
down, and spends much of its time resting upright on its tail among 
the vegetation. 

323. How is the Ghost Fish distinguished from the other Knife 
Fishes? 

Though the dorsal fin is absent as in most other Knife Fishes, 
the long, wavy anal fin is not confluent with the caudal in the Ghost 
Fish. It is jet black with two tarl bands of white, that nearer the end 
being the narrower. Also, it has a white dotted horizontal line anteri- 
orly. The body is not compressed like that of the African Knife Fish. 
The Ghost Fish has no barbels, and the average, length is four 
inches. 

Barbs, Flying Barbs, Rasboras^ Danios and Others 
(family cyprinid.^) 

324. What are Barbs? 

To the great family of the Cyprinidse the Barbs or Barbels con- 
tAbute several dozen species, mostly of small size, characterized, as 
a r^e, by very j^rge scales and the presence of barbels (soft, filiform, 
;tactile appendages around the jaws). They are handsome, active and 
. hardy fishes, but not all are even-tempered. About 10 of the smaller 
species commonly are available. 

All are egg layers except Barbus vivipara fronf Natal, which, as 
its name indicates, brings forth its young alive. 

One species, ntosal, common in the mountainous regions of 
Asi^ attains a length of from four to si^ feet and develops scales as 
large a» those of the'Tarpqn — the size of the palm of one’s hand. % 
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325. What are the breeding habits of the Barbs? ' 

They are careless and .indifferent breeders, scattering their ad- 
hesive ova amoi\g the vegetation and not recognizing them except as 
objects of gustatory interest 

, When the breeding seasmi approaches and the water temperature 
is around 75° to 80°, the male begins* to chase the female, and at 
short intervals, as she drops the eggs, he fertilizes them. They are 
a transparent light yellow, about the size of a pin-head. In the right 
light they can be seen adhering! to the plants. » 

A tank of from five to 12 gallons' capacity is required, according 
to the number of eggs laid. 

326. What foods do the ffarbs require? 

Prepared foods are readily taken, but chopped clams and mus^^ 
sels, ground beef, brine shrimps, Daphnia, white worms, fresh-water 
shrimps and tender plants are especially relished. The “fuzzy” plants 
should be provided as food for them. Anacharis is a favorite with the \ 
Dwarf Barb and others. 

327. Which plants are best for spawning the Barbs? 

Myriophyllum, Cabomba, Anacharis, Nitclla, Fontinalis, and for 
some species the roots of water hyacinths. 

328. What is the habitat of the Rosy Barb, Barbus conchonius? 

British India is the home of the Rosy Barb, and it was intro- 
duced into England at the beginning of the 20th century. 

3l^wjj|^at are the colors and breeding habits of the Rosy Barb? 

The back is green with an orange tint, lighter on the sides, and 
the large silvery scales glisten like jewels as they reflect (he light. 
The beautiful rosy tinge of the male is intensified during the breed- 
ing season. The fins are yellowish and the dorsal is edged with blacl. 
The female is not .so brilliant, her fins being quit^ colorless. Wiis 
species lacks the barbels characteristic of the genus. 

The length is from two and one-half to three inches. 

Rosy Barbs breed from early spring on through the summer. 
They begin to i^reed when five months old and require a large tank 
(10 to IS gallons^ capacity) as the eggs may number from ISO to 
more than 600, and like Goldfish fry, the young pj-ey upon one an- 
other. The ova are scattered about among the vegetation ancUcRe 
qfjults should be transferred to another tank as soon as the^are 
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observed. The fry hatch. in from 36 to 40 hours, ^nd hang on the 
plants and sides of the aquarium for the first two days, taking the 
horizontal position about the third day wKen they bepome free swim- 
ming. When they begin to move away from their jmchorage, infusoria 
and fine prepared foods should be providid. In aJ)out one month they 
are ready for adult foods. THhy mature in from four- to six months. 

This species can exist in water 6S°, but for breeding, the tem- 
perature should be from 70^^ to 75°. 

The Rosy Barb is strong and playful, getting along well with 
fishes of its own size, but inclined to be quarrelsome when with 
smaller species ^nd in small tanks. 

*330- What is the habitat of the Iridescent Barb, Barbus 
oligolepis? 

Sumatra. 

331. What are the colors and breeding habits of the Iridescent 
Barb? 

The body color is a reddish brown, the back olivaceous, and the 
scales are spotted with dark blu^ their edges opalescent. The fins are 
red or reddish brown and both dorsal and anal are edged with black. 
The female is not so brightly colored, with numerous dark spots on 
the sides. Her fins are almost colorless. One pair of barbels is present. 
A length of nearly two inches is reached. 

The breeding habits are similar to those of the Rosy Barb. A 
five gallon tank is large enough as only 50 to 125 eggs are laid. 
They batch in from 48 to 60 hours, the longer period when the water^ 
is cooler. (See No. 329.) 

A temperature of 75° is required for •this species gener^lyf€5° 
for spawning. 

This is a docile and pleasing little' fish, recommended for the 
“happy family” tank. 

f 

333W What is tihe habitat of the Striped Barb, Barbus lateri- 
st^ga? 

India. 

333. What are the colors and breeding habit# of the Striped 
Barb? 

The body is flight golden color wit^ three broad greenish black 
bant .. on the side. One of. these extends from the base of the first ray 
of the dorsal fin to the ventral fins. A horizontal band extends froril 
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this band to the^base of the caudal, and a. vertical one lies betifreen 
the gill covers and the dorsal fin. Two pairs of barbels are present. 
Most aquarium, specimens are three or four inches long, but in a 
wild state this species® attains to six inches. 

, The temperature of the* water should be 75® generall)^, raised to 
80® *fbr spawning. • 

• • The Striped Barb is harmless to fishes of its own size, but not 
a good species for a “happy family^' tank. 

• « 

334 . What is the habitat of the Banded Barb, Barbus vittatus? 
Ceylon and southern India are its home. 

335* What are the colors and breeding habits of the Banded 
Barb? 

The body is light fish green, overlaid with silver. The middle 
portion is blotched with dark markings. All the fins are yellowish 
except the dorsal, which bears a golden brown spot at its base and 
a black vertical stripe edged with deep orange. A black oval spot 
on the caudal peduncle also is edged with orange. This species is 



The Banded Barb (Barbus vittatus) 

This Barb, from Ceylon an% southern India,, exhibits the larpe eye, well- 
«haped fins and enormous scales which characterize the group, though it has 
no barbels. It is a docile species, well-behaved m the community tank. 
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nikout barbels. The sexes are difficult to distinguish but during the 
breeding season the abdomen of the female become^ deeper and the 
male’s colors grow more vivid. 

A length’ of two inches is attained. ^ 

The breeding habits are similar to chose of Ihe Rosy Barb, ^0 
to 250 eg^s being laid. An aquarium of about five gallons’ capacity 
is sufficient. 

A water temperature of 74*^ should be maintained generally, 78° 
for spawning. ^ 

This is a docile species, well-behaved in the community tank. 

336. What is the habitat of the Golden or Half-banded Barb, 

Barbus semifasciolatus? ^ ^ 

China. 

337. What are the colors and breeding habits of the Golden 
Barb? 

The color is gray green to yellow, with seven irregular black 
bars over the upper half of the body. A golden lateral line extends 
from the gills to the caudal peduncle. The large silvery scales are 
edged with black. All the fins are golden or rosy in color. The female 
is not so colorful and her body is deeper. During the breeding sea- 
son the belly of the male becomes flushed with red. This species has 
one pair of barbels. 

A length of about three inches is attained. 

The breeding habits are similar to those of the Rosy Barb. The 
eggs number from 150 to 400 or more, depending on the size of the 
female, and hatch in 36 to 40 hours. A 12 gallon tank is best f^^ 
breeding this species, * ’ 

The water temperature should be 74° generally, 80° for spawn- 
ing. 

This is a docile fish, desirable for the community tank. 

9 

338. is range of Barbus ticto? 

* It lives in tne island of Ceylon and ranges also through southern 
India. 

339. What are the colors and breeding habits of B. ticto? 

The body is byrnisjied silver, with a black spot just above the 
gill covers. A larger spot above the anil fin has a golden edge. 
The fins have a yellowish tipt and the dorsal of the male is rosy and 
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The breeding habits are the same as those of the Rosy fikrb, a 
water tempera^cure of 80° being required, though generally 75° is 
warm enough, i. e., when not breeding. This species. has a good dis- 
position. (See Rosy ^parb, No. 329.) 

* <■ f « 

348. How is B, stoliczkanus disUnguished from B. ticto and 
B, conchonius? 

The orange-bordered spot near the caudal is more richly colored 
in this species than in B, tfcto, which it resem^bles during the early 
stages. It is a little shorter and the black spots on its body are 
larger and more vivid than those of B, ticto . dorsal fin of 
B. conchonius tipped* with black and has dark 'markings, and the 
dark spot on the body has a golden edge. 

349. What is the habitat of the Three Spotted Barb, Barbus 
trispilos? 

Liberia. 

350. What are the colors and^ breeding habits of the Three 
Spotted Barb? 

The color is golden straw and the scales reflect a silvery sheen. 
Three black spots on the sides are equally spaced. One is just be- 
hind the gill covers, the second at the center of the body, and the 
third at the caudal peduncle. The fins are light yellow, and there are 
two pairs of barbels. The body form is like that of the Rosy Barb, 
except that it is slimmer. It attains a length of two inches. 

This is a new species and has not yet been bred. Propagation 
probably is like that of the Rosy Barb. The species is not very 
abundant. It appears to be hardy and peaceable. 

A water temperature of from 75° to 80° is desirable. 

351. Do ^Tlying Barbs” fly? 

Those with which Mr. Lanier has worked nX;"r to 

leave the water, but some aquarists have seen then; ;.Kim over the 
surface for short distances. 

352. What is the disposition of the Flying B^rbs? 

They are decidedly dmiable and suitable for a “happy family” 
community. 
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353. What is the habitat *of the Flying Barbs? t 

Esomus danricus comes from Ceylon and India, £. malayensis 
from the Malay Peninsula. 


354. What are the colors and breeding habits of Esomus dan- 
ricus? 

The body is dark olive to brown, belly silvery. A dark brown 
stripe runs from the mouth to the base of the caudal fin, where it 
meets a reddish sgot. The pectoral fins are rose, all other fins light 
yellow. Viewed from above, the fish resembles a flying fish because 
of the winglike pectorals with their long frtaments axtending to the 
beginning of the anal fin. Both sexes are alike except that the female’s 
body is rounder and deeper, and the male is not only slenderer but 
reddish posteriorly during the spawning season. Two pairs of bar- 
bels are present, the lower like long beards reaching to the ventral 
fins. Adults are said to lose the barbels as they grow older. 

A length of nearly four inches is attained. 

The eggs number from 75 to 250, for which a tank of 12 to 15 
gallons’ capacity should be provij^ed, well stocked with Myriophyl- 
lufriy Nitclla and Cabomba, with a mat of Fontinalis at the bottom. 
The adults are spawn eaters and must be removed to save the 
progeny, which emerge from the eggs in two or three days. 

The temperature of the water generally should be *75°, raised to 
80"^ for spawning. 

This little fish likes insects, crustaceans and white worms, but 
will tak^ also scraped beef, and has survived on this fare for two 
years. 


355. What are the colors and habits of E. malayensis? 

tThe back is olive green, the sides lighter green, the gill covers 
golden yellow. A sheen, light pink to bluish, covers the sides. One 
black^j^ lies ajj^ve the anal, another on the caudal bdse. Males are 
slenderer^ 

This speljfe is not very abundant, but prospers under the same 
care recomm^Bed for E, danricus. Its breeding habits are similar, but 
it is a smaller \gh, the maximum length being about ^htee inches. 

356. What is the habitat of Rasbora Iheteromorpha? 

The Malay Peninsula apd the island of Singapore. 
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357 * What ar|> the colors and breeding habits of JR. heteromor- 
pha? 

The body is a red, suffused with light blue! The posterior 
portion is covered with ai^blpe black triangle, the apex of which is at 
•the caudal base/ It extends close tp both dorsal and 'ventral fins. 
AH* the fins are light pink except the dorsal and caudal, which are 
red with light margins. The length is about one and one-half inches. 
In the male the upper edge of the blue triangle is brighter, almost 
orange, and this is apparently the only mark of sex distinction in 
this species. 



Courtesy John G. Shedd Aquariuht 


The Rasbora (/?. heteromorfha) comes from SinRaporc and the Malay Penin- 
sula and is strikingly colored but difficult to propagate. 


Only three people in the United States and one or two in Ger- 
many have succeeded in breeding this fish. Mr. Lanier’s Rasbora 
spawned twipe in a 10 gallon tank planted with Cryptoco^pe and 
Ludwigia. During the first spawning, 14 clear an^^r egg^^re de- 
posited on the under side of a large leaf of the iryne. Three 

weeks later 22 more were deposited on the same pf^rt. Apparently 
they were not fertilized in either instance, because tlhy turned white 
on the seconcl day. / 

Water temperature should be 75® generally^O® for spawning. 
The disposition of tl^is species is mild, ‘ana it has survived for 
more than six years in captivity. ^ • 

Live foods are liked, but prepared ’foods also are acceptable. 
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358. What is the habitat of the Spotted Rasbora, Rasbora 
maculata? 

It lives in-trhe swamps and ditches of India. * 

359. What .are the colors and breedinf habit^. of the Spotted 

Rasbora? • • . . 


The body is a light olive with a reddish purple sheen. Threfe’ 
bluish spots adorn the sides, one behind the gill covers, another at 
the base of the anal fin, and the third af the base of the tail fin. The 
fins are spotted with red, orange and brown, the colors of the male 
being brighter. The body form is similar to that of the male Guppy, 
except that the fins are larger. This is th^ smallest of the known 
Rasboras and is not very abundant. Its average len|th is about one 
inch. 

The eggs are deposited on the under surface of leaves in the same 
manner as are those of R, hetcromorpha. 

A water temperature of 75^ is desirable, 80® for spawning. 

Live foods are liked, but prepared foods also are acceptable. 


360. What is the habitat of the Elegant Rasbora, Rasbora 
elegans? * 

The Malay Peninsula and Malay Archipelago. It exists in large 
numbers in the small streams of Singapore, Malacca, Sumatra and 
Borneo. 


361. What are the colors and breeding habits of Rasbora 

elegans? 

The body is light yellow to olive, and in a strong light reflects a 
purplish sheen. The fins are light orange and the tips of the caudal 
are dark. The anal fin of the male is yellowish, that of the female, 
clear. 

•i?. elegans is distinguished from other Rasboras by a large black 
rectangular spot at the center of the body, a smaller .black spot at 
the base^ the^4il, and a black stripe which runs parallel with the 
base of tM fin. 

The mafl .verages three and one-half inches with a maximum 
of five, the lale four and one-half inches with »a ^maximum of 
nearly six. Thi^ the largest of the Rasboras available for the home 
aquarium. 

This species spawns on fine leaved pjants, a water temperature 
of 75® generally and .80® for spawning being desirable. 
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The natural food consists of Crustacea and vegetation, afidin 
captivity any ffiod offered is accepted. This species will survive ^over 
four years in the aquarium. It is good-natured like the other Rasboras. 

362. What is the ifabifeat of the Striped Rasbora, Rasbora 
* tseniata? 

. . * It is indigenous to India. 

363. What are the colors ajjd breeding habits of Rasbora taeni- 
ata? 

The body is fish green, reflecting a greenish blue sheen. The ,fins 
are light amber and the base of the caudal in the tnale is yellowish, 
while in the femtle it is much lighter. A narrow black line margined 
above with gold extends from gill cover to tail. The female hai a 
much deeper belly, especially during the breeding season. The aver- 
age length is about two inches. 

The eggs are deposited among fine leaved plants and the tanic 
should be well stocked with Myriophyllum and Cabomba. This 
Rasbora is not difficult to propagate. 

A water temperature of 72-’ generally and for spawning is 
desirable. ^ 

This is an amiable and fairly hardy species. 

The natural foods are small Crustacea, worms and insects. In 
captivity all prepared foods are accepted and shellfish and scraped 
beef are liked.* 

This species will survive from two to three years in the aquarium. 

364. What is the habitat of Rasbora daniconia? 

India and Ceylon. 

365. What are the colors and breeding habits of Rasbora 
daniconia? 

The upper part of the body is a medium olive color witli a 
greenish sheen, the belly light grayish silver. A bluish blacWlripe 
on the side extends from the mouth through the eyeNo th^/Inddle of 
the caudal fin. The caudal sometimes is spotted witl^ir^k and all 
the fins are yellowish. The sexes are not easily distinj|r^^ished except 
during the breeding season when the female becomes yifstended with 
roe. The average length is three inches, maximum 

The breeding habits are the same as those of tmniata. 

This is a very peaceable, hardy species, which will survive for 
^three or four years in captivity. 
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Mok prepared foods^ are acceptable, but shellfish, white worms, 
Daphnia and brine shrimps are appreciated also. / 

366. How is 72 . daniconia distinguishedNjJrom R. iaeniata? 

The lateral stripe of R. daniconia, \\;hi*h exteilds from the snout 
to the middle of the caudal, extends only from the’ gill cover to the 
tail in R, tocniata, which is also a smaller species. 

367. What is the habitat of the Zebra Fish or Zebra Danio, 

Brachydanio rerio? • 

In East India jt ranges through Bengal and Madras and is found 
also in Ceylon. * 

The name of Zebra Fish derives fromnts yellojpir stripes. 

368. What are the colors and breeding habits of the Zebra Danio? 

The back is fish green, the sides, also anal and caudal fins, blu- 
ish. Through this color run stripes of straw yellow from the gill 
covers to the caudal fin. Similar stripes are present also in the anal 
fin. The pectoral and dorsal fins are a light greenish yellow, and the 
dorsal has a dark tip. There is one pair of hairlike barbels. When 
mature, the male is a trifle sma^Jer and slenderer than the female. 
His colors are brighter and his anal fin is brownish yellow, while hers 
is yellowish. 

The average length of this species is one and one-half inches, 
the maximum, two. 

One pair can be successfully spawned if they are in proper con- 
dition, but best results will be had if two males are used to one 
female. A tank at least 14 inches in length, six inches deep and 
eight inches wide, well planted in the center with Nitella or Myrio- 
phyllum, and with the bottom covered with pebbles or marbles, is 
necessary in order to save the spawm. During the period of spawning 
the fishes become exceedingly animated and the female drops from 
eigj^t to a dozen eggs at intervals of about two minutes, until she has 
laid 150 to 350. These are transparent and if they lodge between 
the rflL Wes or i;febbles they are safe. The adults must be removed 
immediat^4j|/ aS^er the conclusion of spawning, which will be evident 
from the slimmer body of the female. The fry hatch in about 

two days angling to the plants and sides of the aquarium for from 
36 to 48 hour^until their yolk sacs are nearly abscltb^d. Then they 
become free sw^ming and either at this time or sooner should be 
fed with infusori^ 

The temperature of the water genei^lly should be about 68®, 
but for spawning it Should, be raised to about 80®. 
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The Zebra. ^Danio swims in schools, is very strong, active and 
graceful, also amiable, friendly and alert. It is a community breeder 
and a number bf young Ij^^v^e been raised to maturity from eggs de- 
posited in a 25 gallon containing SO to 75 adults. It has survived 
for three and one-Tfialf ye5rs»in captivity. 

Prepared .foo^*is suitable, and tf course live food is actively 
hyrited. 

369. What is the habitat ol^the Spotted Danio or Dwarf Danio, 
Brachydanio nigrofasciatus (formerly B. anaJipunc- 
tatus) ? 

Lower Burmji, British India. 

370. What are the colors and breeding habits of the Spotted 

Danio? \ 

The body color is light fish green, darker above. A pink band, 
edged above and below with dark blue, extends from the opercle to 
the caudal fin. Below this blue line are a number of black dots which 
extend into the lower fins. The ventral region is light yellow to tan. 
The colors of the male are deeper. He is also slenderer and his dorsal 
and anal fins are greenish yellow, which becomes darker toward the 
edges. The average length of this species is one and one-half inches. 

The tank should be well planted with fine leaved vegetation such 
as Myriophyllum and Nitellay arranged in the same manner as for 
the Zebra Danio. The female deposits from six to a dozen eggs 
while balanced in an almost upright position among the pkjnts and 
these, of course, are fertilized by the male. The adults should be 
removed as soon as spawning is over. Egg-binding occurs in this 
species, which is not as prolific as the Zebra Danio and is more 
difficult to propagate. 

The water temperature should be about 80° for breeding, other- 
wise 70° is correct. ^ 

This is an^ attractive little fish, though not as brisk in its move- 
ments as the *Zebra Danio. It will survive for thW the 

aquarium. 

It is fond of raw beef and live food, but will a^pt prepared 
foods also. ^ ^ 

371. What is the habitat of the Pearl Dai^' Brachydanio 
albolineatus? • 

0 The Dutch East Indies and Malay P^hinsirla claim this species. 
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372/ What are the colors and spawning habitfyof the Pearl 

•Danio? , f 

The bod}?* IS a light greenish blue sufTu^ with pink and delicate 
lavender. The back is darker, the ventral region lighter. A light cerise 
stripe extends from the pectoral fins into the caudal fin. This stripe 
widens toward the rear and is darker at the caudal bafee. The dorsal, 
caudal and anal fins are a light olive green and the base of the annl 
is reddish orange. 

The average length is two inches. • 

The care and breeding habits are similar to those of the Zebra 
Danio. The male^is'usuall}^ slenderer than the female, particularly 
during the breedfng season. The eggs hatc|^ in from 36 to 48 hours, 
and the young develop rapidly. They have been bred' when six months 
old. 

The water temperature generally should be about 75°, raised to 
about 82° for breeding. 

This is a sturdy, active species and decidedly peaceable. It likes 
scraped beef, but takes also prepared foods. It has survived for three 
years in the aquarium. 

373. What is the habitat of tthe Giant Danio {Danio mala- 

baricus) ? 

It is found along the Malabar Coast of India. 

374. What are the colors and spawning habits of the Giant 

Danio? 

The' body is a metallic turquoise blue, the belly of a pinkish 
hue. Just behind the gill opening there are a number of golden verti- 
cal zigzag bars. Extending from these bars toward the caudal are 
three golden stripes which divide the blue into three bands, the 
central band terminating in the caudal fin. All the fins are colorless 
sa^ the unpaired fins, which are pinkish at their base. The males 
are smaller and slighter and their colors more vivid. 

Ttr average' length of this Giant is three and ohe-half inches, 
maximur^fcmj/and one-half. 

A largei^k is necessary and plenty of plants must be supplied 
to catch thelfightly adhesive eggs. The care and culture are similar 
to those of thJfeebra Danio. The eggs hatch in fron? to 60 hours. 
Their number wtfies from 100 to 300 according to the size of the 
female. ^ 

The water temperatui;e generally should be 75°, 80° for spawn- 
ing. 
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This Danio^s robust, good-natured, active and colorful, wifi ac- 
cept any food Vffered, and has survived in captivity for four years. 

■ . ^ 

375. What is the. habitaf'of the Japanese Bitterling (Acheilog- 
^nathus intermedius) ? * • 

• • This species, of a different genus from the Chinese and European 
bitterlings, is native to Japan. 


376. What are the colors and habits of the J^paaiese Bitterling? 

The color is^silvery on the sides and fish green above, the belly 
creamy white to orange. The male’s dorsal fin is dusky, his pectoris 







photograph by Robert J. Lanier 
Japanese Bitterlings, male (right) and female (left). 

% 

orange, his ventrals a lighter orange, his anal orange edged with 
black. All the fins of the female are dusky and she h3^ a deep^T^ody. 
The average length is from two to two and one- Atoy ^hes. 

Any food offered is taken, and the temperature, Wf^ding habits 
and requirements are the same as for the European Mtterling. (See 
also Europeaif Bitterling, Nos, 688-690.) ^ 


♦The Japanese Bitterling is* not a tropical species, but is included in this 
chapter because it is commonly maintained in this country in community tanks 
•with toy tropicals. 
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-The Loaches 
(Family CoBixrfclQ 

377* What is the habitat of the Japanese Loajqh or Dojo (ilfia- 

gurnus anguillicaudatayf 

It is abundant in all the lakes and rivers of Japan, and is found 
also in China and Formosa. The specific name means eel tailed. The 
origin of the generic name, Misgurnusfis obscure. 

378. What are t^e colors and requirements of the Dojo? 

The color is subject to great variatjons, likg that of other 
Loaches. Income specimens the lower part of the body is mottled with 
brown. A lateral line runs to the base of the caudal fin. The trunk 
is covered with small cycloid scales, that is, those with concentric 
rings and smooth edges, but the head is naked. The body is com- 
pressed, nostrils close together and in front of the eyes, and the 
thick, fleshy lips are offset with barbels, 10 in all, four of which are 
on the lower jaw. 

This Loach averages six inches in length, with a maximum of over 
seven. It thrives in living-room lempcrature, 68^^ to 72*^. We have 
no record of its having bred in captivity, but it will survive for up- 
wards of five years. 

It takes almost any kind of fish, shellfish or meat, and has a 
greedy appetite. It is a bottom feeder by nature. 

It should be supplied with fine sand, which it enjoys taking in 
its mouHj and squirting backward through its gills. 

379. What is the habitat of the Malay Loach {Acanthophthal- 

mus kuhlii) ? 

The Malay Peninsula and Dutch East Indies, where it lives in 
slu^ish, muddy streams. 

380. j^at are ,the colors and characteristics of the Malay 
. Loac^^ ^ 

The litt^4)ody (it reaches a length of not more than three 
inches) is beattifully marked. The sides are reddish orange, and 20 
or more light wowm irregular markings seem to ffirele the entire 
body, so that th^ is a regular alternation of orange and brown. Six 
maxillary barbels are present, two located at the tip of the snout. 

Like other Loaches, this species is roBust, good-natured, and an 
excellent scavenger. II takes- any food offered. 
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Scavengers — Dwarf Catfish (Center) and Malay Loach ^ 

Popular for the community tank are the Dwarf Catfishes {Corydoras of severW 
species) and the Malay Loach {Acanthophthalmus kuhlii), \ 


The Dwarf Catfishes 
(of various, families) 

381 . What is the habitat of the Dwarf Catfishes? 

The majority of these ^‘bewhiskered^’ little fishes, many brightly 
colored, are of *South American origin. They are good-natured, sturdy 
and popular. 

Those of the genera Corydoras and Callichthys belong to the fam- 
ily Callichthyidae, Pimelodella gracilis belongs in the famify Pime- 
lodidae, Loricaria, Otocincljis and Ilypostomus are in the family Lori- 
cariidae or Mailed Catfishes, and Kryptoptcrus is in the family 
Siluridae. 

Others not frequently obtainable are the Acanthodoras and Astro- 
doras of the family Doradidae/each having six barbels. % 

382 . What arb the characteristics of the Dwarf Cats of ^e*genus 
Corydoras? 

New species of Catfishes of this genus are consta^y sought by 
the aquarist, and seldom, if ever, prove disappointirf in the com- 
munity tank. So many are collected in Brazil that l/fe majority are 
known as Brazilian Catfishes, though called also b;/the generic name 
of Corydoras, • 

^ They seldom exceed three inches in -length, the body is “ar- 
mored,’’ i. e., covered with bony plates' 'instead of scales, the adi- 
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* m 

pose* fin is conspicuous. These 
Thiy are hardy, surviving for 
munity lank.*.* 

The sexes are distinguished by the sijj^ller ske of the male and 
his longer and more pointed dorsal and*ventral fins. • 

The eye is bright, the m<Jlith has four short barbels, and* usu- 
ally the fish green body and fins are generously mottled with black. 

Living-room temperature — 68° to 72° — ^generally is suitable, but 
should be raised to 80° for spawning. • 

The female attaches her eggs to the plants or glass of the 
aquarium, where llj |y hatch in from eight to 10 days. If one is lucky 
he may rear as nfany as 100 young from one spawning. 

383. What are the colors of the Dwarf Catfish, Corydoras nat- 
tereri? 

The body color is light fish green or dull gold, darker on the 
back. A greenish gold stripe extends from the gill covers to the base 
of the caudal fin, and the gill covers reflect a greenish yellow sheen. 
The belly is creamy white or yellowish. The first ray, also the base 
of the dorsal fin, are dusky. 

This hardy little Catfish frdm eastern Brazil reaches a length 
of two and one-half inches, and is one of the most popular scavengers 
for the community tank of toy tropicals. 

Another similar but more active species, C. hastatus, is dis- 
tinguished by a white crescent on the base of the caudal fin, at the 
edge of a black spot which lies at the end of a dark stripe running 
from the^ pectoral fins into the caudal. \ 

384. What are the characteristics of the Graceful Cat (Pimelo- 
della gracilis) ? 

This Catfish is a lithe, graceful creature, with fish green or 
chi^me tinted sides banded with dark lateral stripes. The head is 
larg^nd there are three pairs of long barbels, also an.adipose fin. 
The maximum length is six inches. 

Its h^fe'tai is from Brazil southward. Other Cats of this genus 
are native t<f Trinidad. 

385. What are the characteristics of the genus Loricaria? 

These Cats are called “sucker mouthj” because they can attach 
themselves to stones or glass by their large mouths. 

L, parva has a fusiform; body very much attenuated at the caudar 


fishes we prized as ptefcty scavengers. 
upwarOT^^five years |even in a com- 
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peduncle, and \Je upper and Wwer rays of the tail are prolonged in 
threadlike filarrjents. lack an adipose fin. 

This genus»*is found inParaguay. 

.! 

386., What are the characteristics of the genus Otocihclus? 

'• These Armored Cats with sucker mouths are fusiform, but have 
stouter bodies than the genus Loricaria. They are laterally striped 
with black and the maximumjength is three inches. 

Fishes of this genus are indigenous to Brazi|^ 

387. What are^some facts about the Sucker 
postomus plectostomus? 

This species, suitable for the home aquarium only when smaJfl 
(the maximum length being 16 inches), ranges along both slopes df 
Panama and south to Uruguay. It was described by Linnaeus \h 
1776, but did not reach North American aquariums until recent\ 
years. 

The color is brownish green with irregular dark marks, the fins 
are large and the barbels extremely long. This Catfish is notable 
chiefly for its habit of clinging by {he mouth to stones and the sides 
of the aquarium. 

388. What is the habitat of the Glass Catfish or Ghost Fish, 
Kryptopterus bicirrhus? 

It is found in the fresh waters of Java, Borneo, §iam and 
Sumatra. 

389. What are the colors of the Glass Catfish? 

The body is thin, silvery and transparent, yet reflects all the 
colors of the rainbow. Both the body and the long anal fin art so 
transparent that any object can be seen plainly through them. Two 
transparent barbels are present and may be three-fourths of an inch 
in length on a specimen only two and one-half inches lonff. A single, 
threadlike dorsal ray measures about one-quarter inch. 

The max^m^m length is seven inches, the little fish is strong and 
amiable, likes live food such as white worms, Da|fhnia and brine 
shrimps, but will take small pieces of beef and even dried foods. 

The Glass Catfish ha§ a habit of placirtg itself midway in the 
tank or near the bottom, and waving its glassy, body constantly, like 
a flag in the wind. 
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Photograph by Robert J. Lanier 

The Glass Catfish or Ghost Fish 

Both body and fins are so transparent that any object can be seen plainly 

through them. 

(nest building catfishes) 

390. What is the habitat of the Armored Cat, Callichthys 

callichthys? * 

This species is a native of Brazil. 

391. What are the colors and breeding habits of* the Armored 
Cat? 

The body is plain fish gray and is remarkable for the herrijqg- 
bone effefrt produced by the many armored plates slanting backward 
from either side of the lateral line. Four .barbels are present, two 
upper and two lower, the latter turned upward like horns. The fish 
also has a long adipose fin, which is supported by a spine. 

It is a bubble-nest builder and both parents keep vigil over the 
egg# and young, 

A temperature of 80^^ should be maintained during the spawn- 
ing pSriod, 

^ The a\ erage length is three inches, the maximum seven. 
Butterfly Fish 

(family PANTODONTID/E) 

392. What are the range and habitat of the Butterfly Fish 

(Pantodon buchholzj)? * 

This unusual little “fishvith wings” comes from West Africa. 
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393. What the colors breeding habits of the Batterf.y 
Fish? ^ ’ 

This species is not brilliantly colored, fish green and tan being the 
prevailing hues, though purple dots may appear on the body and fins. 
The large pectoral fins are V^ringlike and used in skimmipg along the 
surface of the water in search of insect prey. 

As in many other fishes, the sexes are distinguished by differ- 
ences in the fins. In the male the anal fin is notched and his dorsal 
is pointed. In the female both these fins are rounded. 

The maximum length is four inches. 
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Courtesy John G. Shedd Aquarium 

'The Butterfly Fish {Pantodon buchholzi) uses its winglike pect'^ral fins for 
skimming along the surface of the water in search of insect prc^, and is one of 
the few fresh- water Flying 'Fishes known. It will breed in captivity. 

Pelagic eggs are laid; which are not guarded by either parent 
and may be dipped out for hatching in another aquarium. Spawn- ^ 
ing has occurred frequently at temperatures ranging from 75*^ tosSS"^.* 
The fry hatch in three days and absorb their yolk sacs within a week. 
They require infusoria, Daphnia, small brine shrimps, wax-ivorms, 
meal worms and similar live foods. 

The Butterfly Fish spends its time at the surface of the water, 
preferably rj^ting among the plants with the aid of the long, finger- 
like filaments of the ventral fins, and is one of theT few fresh-water 
Flying Fishes known. 

Except when breeding, living-room temperature is suitable, 68° 
to 72°. 

The food consists of insects capture?!^ at the surface of the water. 
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Captivity it take^bits of fres^beef if dangle^ (before it, but 
prel^rs live foods such as meal worms^mall earthworms, wax-worms 
and flies. It egits only at the surface an^nd food will be taken which 
falls to the bottom, however hungry the fish or tejnptmg the morsel. 

The Butterfly Fish will survive two yealPs or longer in captivity if 
it does not have a chance to j^mp out and dry up. A wire cover ft 
suitable for the aquarium and it must not be left without a cover at 
any time. 


RivuLvSy PAff ' iHAx , Medaka, African Top Minnows, 
Cu?»4xsr Killie and Florida Killies 

(family CYPRINODONTIDiE) 

394. Which fishes are called Rivulus? 

The members of this genus, called also “egg laying Killies,” have 
a cylindrical body and rather small mouth, and their fins are evenly 
rounded with no elongations. The species commonly kept in North 
American aquariums are R, tenuis of southern Mexico, the Green 
RivuluSy R. cylindraceuSy of Cuba, R, urophthalmus of South America, 
Trinidad and Tobago, R, strigat%s of southern Brazil, and J?. xan- 
thonotus of the Amazon Basin. 

The following species are not abundant and some are not availa- 
ble: R, santensis of Brazil, R, ocellatus of southern Brazil, R. dorni 
of Rio Janeiro, and others frofn Haiti, Costa Rica, Panama and 
Guatemala ; also a closely related species, though of a different genus, 
Rachovia^^^vis from Colombia. 

395. What is the disposition of the Rivulus? 

All are good-natured, sturdy little fishes. 


396. What food is necessary for Rivulus? 

Prepared fish foods are accepted, though they prefer live food 
such as garden worms, white worms, Daphnia and brine shrimps. 


397. What wtfter temperature is required for Riviflus? 

Between 74^ and 80° is the correct temperature, except for the 
Green Rivulus (R. cylindraceus) , which# prefers a temperature of 
from 65° to 75°. 
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398. What s^ze do Rivulus 0.:tain? 

Two to two and one-hs^! inches is the size of the Rivulus, ex- 
cept R, xanthqnotus, which attains a length of three inches. 

599. How are the sexes distinguished in Rivulus? . 

* An ocellus or eye spot on the upper part of the caudal fin char- 
acterizes both sexes in R, ocellatus. The eye spot, which is faint in 
the male, is conspicuous in most females of this genus except R, 
santcnsis, in which it is indistinct, and in jR. strigatus and R. dorni, 
in which it is absent. » 

400. What arcbthe characteristics of Rivulus? 1 

They lie for hours among the floating plants, with their bodies 
half out of the water, often leaping out and adhering by their tai|s to 
aquatic plants or the sides or cover of the aquarium, and remaining 
thus, entirely out of the water, for long periods. 

401. What are the breeding habits and requirements of Rivulus? 

An aquarium holding two gallons will serve. Floating plants 
such as Riccia and Utricularia minor are needed for catching the 
eggs. Others which are also used are Anacharis, Vallhncr'ia and 
Myriophyllum, The eggs number 40 to 100 or more and hatch in 
from 12 to 14 days. When spawning is concluded, the adults should 
be removed to save eggs and fry. They are not difficult to rear and 
any novice who has raised Guppies will be able to raise most of the 
Rivulus. 

402. How long will Rivulus live in captivity? 

Three years or longer, 

403. What are the range and habitat of the Leaping l^sh, 
Rivulus harti (or R. urophthalmus)? 

This is a* very common species in the islands of Trinidad and 
Tobago, where it occurs at high elevations, and is found in South 
America in Venezuela, Granada and the Amazon Ba'sin. Some in- 
dividuals are partial to dirty little pools. Therefore, they like low 
or high temperatures, to correspond with the waters from which 
they are taken, mountain dwellers preferring water not above 
while those from the An^zon and from small pools like it 80'' or 
higher. 
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4<Wi^^What are .the colors^ of the Lel^ing Pish? 

These vary greatly with age. Veiy young specimens have a 
distinct ocellus’ as a rule, while adults may have tVo ocelli, one, 
or none. 0 

Some have green bodies with seven rows ol* longitudinal refl 
spots, as if the sides were laid*out in emerald chains t)ordered \rith 
garnets, set off by a head of electric blue; others are silver blue with 
black tails bearing white margins. 

• 

405. What are the •characteristics of the Leaping Fish? 

It is a solitarjf species, sometimes the only one occupying moun- 
tain streams and ponds. Its habit of traveling across country through 
the wet grass, by a series of quick leaps, has given it the name of 
Leaping Fish. Often it leaves the water and clings to the grass for 
a long time, adhering by means of its oval tail in any position, even 
head down. It will jump out of the aquarium if the top is left un- 
covered. It attacks its prey after the manner of a Barracuda (which 
is to say it is more voracious than a Shark). Mr. Guppy says the 
greed of this species is so great that several will fight in the water 
for the first place on the hook. (Bibliography No. 219 .) 

It must be kept by itself in /he aquarium. 

This species attains an average length of three inches, with a 
maximum of four. 

406. What is the food of the Leaping Fish? 

Even the very young are cannibals, and live food is the only 
menu that Attracts this species. It swallows large Guppies whole and 
also finds *iawal mosquitoes toothsome. 

407. What are the range and habitat of the Blue Panchax 
{Panchax panchax) ? 

This species is native to India, the Dutch East Indies and the 
Malay Archipelago, where it inhabits clear, shallow waters. 

% • 

4d 8. What are the colors and spawning habits of the Blue 
Panchas^? 

This Panchax varies greatly in coloration, often exhibiting a blue 
body ornamenhed with red-bordered, yellow fins; Dift the ground 
color may be green or light brown and the fins orange with blue 
margins. A large ocellus usually may be s^en on the dorsal fin. 

For breeding, a seven gallon tank is sufficient, well stocked with 
Vallisneria, Anacharis, Sagkiarta or Ludwigia, or a combination of 
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any two of mose, together ^ith floating plants of such s^ck^4s 
are available. The eggs are adhesive but not heavy, and attadn to 
semi-submerg^ or surface vegetation. Incubation occupies about 14 
days, as the eggs tre not all deposited at once but laid at the rate of 
about 25 over a period orseven or eight days, the same program being 
repeated a few days later and the spawning period extending over 
.10 weeks or more. When 400 or more ova have been produced, it is 
customary to remove to other tanks the plants containing them. The 
fry hatch in about two weelw and require baby fish foods. (See No. 
192.) This species matures wnen half grown, in about four months. 

The average length is one and three-quarter inches, maximum 
four. 

The tempexature of 'the water generally should be TO'’, 7St for 
spawning. \ 

This is a strong and gentle little fish, easy to please, as it tikes 
ready-to-hand foods. It likes minced fish and shellfish, enchytrs^ds, 
wax-worms and bits of earthworm, also Artcmia, In a state of nature 
it is largely insectivorous, but subsists also on fish fry and other sniall 
animals. 

409. What is the habitat of the Dwarf Panchax (Panchax 
blockii, formerly P. parvu^ ? 

This species is a native of India and called also the Madras 
Panchax. 

« 

410. What are the colors and spawning habits of the Dwatf 

Panchax? | 

The body of this mild-mannered little fish is a shinkig fish green, 
the belly violet blue. Each gill cover is ornamented with an emerald 
spot. The chin is streaked with red. The larger fins of the male are 
salmon, edged with orange red, and his sides appear to be lighted 
like those of a deep-sea luminous fish with horizontal rows of glowing 
rubies and emeralds. The female is not as vivid and her fins^ are 
rounded. • * 

The average length is one and one-half inches, maximum two. 
The spawning habits and foods are similar to tho^ of the Blue 
Panchax (which see). A tank of five or six gallons’ capacity is suf- 
ficient for tt^sismall species. 

41 1. What is the habitat of the Linei Panchax (Panchax 
lineatus, formerly Haplochilus rubrastigma) ? 

India, in Madras and the vicinity of*the Malabar Coast. 
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4iVw^hat are the colors and splii|»rning habits, 
ranchax? * ^ f 

The body* ife dark fish green, with brownish back and belly. The 
sides of both sexes glitter with dots of Rogjftn gold and are marked 
with wide vertical stripes, often more cbnspicuoui.in the female. A 
black spot on the dorsal fin also^s more noticeable in the female. -The 
large fins (i. e., all except the pectorals and ventrals) are green*,- 
streaked and bordered with rich red, though the color is not as vivid 
in the female. • 

Aquarium specimens not infrequently are four inches long, in- 
cluding the tail. , 

. The foods and spawning habits are similar to those of the Blue 
Panchax (Np. 408). 

The temperature of the water generally and also for spawning 
should be 68^ to 70^ 


413. What is the habitat of the chaperi or Chaper^s Panchax 
(Epiplatys chaperi, formerly Panchax chaperi)? 

Africa. 


414. What are the colors and ^pawning habits of the chaperi? 

The body is brown, banded vertically with darker brown or black, 
and in the male the fins are orange yellow or leaf green. The chin 
is red. • 

The sexes are distinguished by the color of the lower jaw — green 
in the female, red in the male; also by the more rounded fins of the 
female. I 

The aveiagc length is two to two and one-half inches. 

The foods and spawning habits resemble those of the Blue Pan- 
chax, which see. (No. 408.) 

This is a good-natured fish, trustworthy with others. 

415! What is the habitat of Playfair^s Panchax {Pachypanchax 
piayfairii) ? 

Zanzibar, 

416. What are the colors and spawning habitj of Playfair^s 
Panchax? 

The yellowish green body of the male is dotted with rubies, 
present also in the dorsal, caudal and anal fins. The plainer female 
bears a ‘Thumb mark’^ on* her dorsal. 
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The averi^gf length is two Jmd one-half mches, maximum *{8u^/ 

The spawning habits and foods are similar to those of the Blue 
Panchax, but the eggs 'ndst be removed as speedily as, possible. 

The temp^ratvre o^the water should be 72° generally, raised 
to 75° for spawning. 

This Pancha:tl[idiS> a quarrelsome pature. 

417. What is the habitat of the Medaka {Aplocheilus latipes) ? 

In Japan it is found commonly in rice fields and ditches.* 

418. What are the colors and breeding habits of the Medaka? 

It has a silvery body dashed with gold, or a«light orange body 
with silver abdomen. An^orange gold variation acquired by artif cial 
selection is calleci the Golden Medaka. In outdoor pools -the Medaka 
often assumes a reddish color. The pectorals of the male are latter 
than the female’s and are pointed. His caudal is square, while liters 
is rounded and her abdomen is deeper. \ 

Curiously, in this species when the female extrudes her eggs thW 
do not fall, but adhere to her body, where from 50 to 225 may be 
present in clusters like tiny bunches of grapes. There they are fer- 
tilized and then brushed off, one or more at a time, onto some suitable 
bit of vegetation, Myriophyllum ^and other “fuzzy” plants being 
favored for this purpose. If the temperature of the water is 74°, the 
eggs “eye,” (i. e., the small black eyes of the young become visible) 
in six or seven days, and hatch in another week. If the temperature 
is 78°, the fry will be out of the eggs in 10 days. They eat infusoria 
and baby fish foods and in about six weeks are ready for larger fare — 
Daphnia, enchytrjeids and the like. The species is prolifid and easily 
reared. 

The ability of the Medaka to withstand rather cool water ( 50° ) 
makes it a good garden pool fish. It will thrive and breed in living- 
room temperature (68° to. 72°). 

It is a sturdy, even-tempered little fish, which attains a maximum 
length of nearly two inches, and will take any food offered. * 

A similar fish, Micropanchax (or AplochcUichthys) schoclleri, of 
Egypt, is colored green and blue, requires the same temperaturb, but 
does not carry the eggs. 


419. Which fishes are called Aphyosemion? 

The memb^s of this genus, which constantly grows larger and 
now is divided into several subgenera, have cylindrical bodies and 

* The Medaka is not a tropical species, but is included in this chapter because 
it is commonly maintained in this country in “happy family” tanks with toy 
tropicals. 
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upanned mouths like the Rivulus. The males are beautifully colored 
aiKTexcept for A\ earner oneme (called the Ze^a Carplet from Kame- 
run — a river in. West Africa) and the Red or dold Phej^ant Fundulus, 
A. sjoestedti, have lyre-shaped tails. They are sturdy little fishes 
abounding in Central West Africa coastwise along tjie Gulf of Guinea, 
some ranging south of the Kotgo. ' . 

The species best known and commonly available are the Cam-, 
eronensis or Cape Lopez Haplochilus, A, australe (formerly Hap- 
lochilus canicroncnsis)\ A, calliurum qjid its near relative the Blue 
calliurum, A, calliurum ahli, and in the Fundulopanchax division in- 
clude the Blue Gularis, A. caerulcum (better known as Fundulopan- 
chax caerulcus or,* wrongly, coeruleus)^ and the Yellow Gularis, A. 
gulare (better known as F, gularis) \ also •the Steek Blue Fundulus 
{A. gardnert) and the Banded Fundulus {A. bivittatum). 

There are eight or 10 other species. 

The maximum length is from two to three inches. 

420. What is the disposition of the Aphyosemion group? 

All are not good-natured, but Cameronensis is trustworthy in the 
“happy family” community. 

421. What temperature do fi|iies of the Aphyosemion group 
require ? 

70 ' to 75"^. Under correct conditions they will survit^e for upwards 
of three years in captivity. The entire group does well in alkaline 
water, andtoften has bred at pH 7.5. 

422. What foods are necessary for the Ajphyosemion group? 

They prefer live foods such as insect larvae, crustaceans and 
worms, brine shrimps and similar foods, but will take chopped meat, 
fish, and shellfish. 

423. J^hat are the breeding habits and requiregients of the 
Aphyosemion group? 

The majVity breed at from six months on, and require shallow 
water with floating or semi-submerged vegetation for catching the 
eggs {Rkciay Bladderwort and the like). Parents spawn-eaters 
and should be removed as soon as the eggs are noticed, or the plants 
to which the eggs have adhered may be transferred to another 
aquarium. These are large and laid one at t time. They hatch in from 
10 days to two week? at a* temperature of about 75"^ and the young 
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. ^ «• 
take water fleast and later newly hatched Artemia, small wa3t-w€irms 

and enchytraeids. t / 

Some fish^ in thewkndulopanchax division of this group (see 
No. 419) drop their e^ on the bottom in the mulm, where they 
l^atch in from five^to se^n weeks. 

424. What are the colors of the Cameronensis (Aphyosemion 
australe) ? 

The males of this species/ as of this entire genus, are very beauti- 
fully colored. Their lyre-shaped tails are submargined with red brown 
(which is matched by horizontal broken lines ove» head and body), 
and margined with yello^ and white. The back is bi'bwnish, the iides 
and body robin’s egg blue. The large dorsal and anal fins have pointed 
posterior tips and are green or fawn colored, with purple submar^ins, 
red margins, and lemon tipped edges. The fawn colored pectoral ^nd 
ventral fins show submargins of orange, in the latter interbordeired 
with brown. 

425. Which fishes are called Nothobranchius? 

The members of this genus, all from East Africa and not always 
available, are vigorous, full bodied, and have exquisite colors in which 
blue predominates. 

They are partial to live foods Ifut will take chopped meat, fish 
and shellfish. | 

The eggs are heavy and adhesive, and fuzzy plants are required 
for catching them (the same as in the case of Goldfishes^ which the 
males resemble in their habit of chasing the females). The fry are 
fed the same as Goldfish fry, but are not as easily reared. 

426. What is the habitat of the Cuban Killie (Cubanichthys 
cubensis) ? 

This species was discovered in 1902 in the streams of Pinar«del 
Rio, in western Cuba. 

• t 

427. What are the colors and spawning habits o| the Cuban 
Killie? 

The sides«afe greenish or reddish brown, and a dark band runs 
from eye to tail, bordered above and below by a band of bright orange. 
Another dark band runs through the lower part of the eye forward, 
below the chin. The ventihl and anal fins are not pigmented. There 
is a dark humeral (shoulder) spot just above thd origin of the pectoral 
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fin, Tlie tail is round anf dptted evenly with several vertical rows of 
dark spots, * | 

The length, is about one and one-half ‘iimhes. 

To the ichthyologist this little Killie is j|rteresyting' because of its 
double row of teeth and short intestine. . ^ 

The temperature generally should be 70 °, 7 5 for spawning. 'In 
a five gallon aquarium this Killie will spawn among the plants, fhe 
eggs hatching in less than two weeks. 

428. What are the foods of the Cubln Killie? 

The food is of an animal nature, as indicated by the teeth and 
short intestine. k*consists principally of very small mollusks, crus- 
taceans, and^ insects and their larvae. • • 

In the aquarium live food is favored, but chopped meat, fish and 
shellfish are accepted. 

429. Name some Florida Killies. 

Various species of beautifully patterned Killies which abound in 
Florida thrive and breed in southern aquaria and in heated aquaria 
in the north. 

Among them are the American Flag Fish {Jordanella floridce), 
the Ocellated Killie (Leptolucanmiommata) , Goode’s Minnow {Chrio- 
pcops goodci)j Fundulus conftmntus — a species of the lakes and 
rivers, believed by some ichthyol>gists to be the same as F. ocellaris; 
Zygoncctcs cingulatus, which livis in ponds, lakes and fivers and also 
ranges northward to New Jersey; and the Seminole Killie (Z. 
seminolis) ’which is indifferent to the kind of water it inhabits, being 
equally happy in a creek, swamp, sulphur spring or river, and com- 
monly found in all these places. 

430. What are the range and habitat of the American Flag 
Fish or Everglades Minnow, Jordanella Soridae? 

•This species is an inhabitant of slow streams and swamps, and 
rangqg from Florida to Yucatan. ^ 

431. What are the colors and breeding habits of the American 
Flag Fisk? 

The gray green body is spotted with black in# both sexes and 
checkered in the female. In the male it is dotted with red, besides 
which he is marked witjh horizontal rows of red and green scales and 
his fins are longer and sharper than thoscf of the female. The dorsal 
fin is fawn color and bear^ a black spot at its posterior base. 
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The average specir|ien measures about one and one-half inches, 
though a maximum of two and one-half may be attained. 

The male ^ an ard|n{ wooer like the male Guppy, and when the 
pair are side by side antog the vegetation he curls his anal fin about 
the female as well as it^imited proportions permit, helping her ex- 
trude the eggs.whTle he fertilizes thert, a few at a time over a period 
of about two hours. The fry emerge in seven days at a temperature 
of 68” if the eggs are safeguarded. The male will protect them. The 
fry are not difficult to rear U supplied with infusorians and given a 
tank overgrown with alg®. They also accept prepared foods. 

This is an aggressive, ill-natured fish, which will rip the tails of 
Goldfishes and other larger, quickly moving fishes such as Shinerfe. 

The Amerioan Flag •Fish is an omnivorous species, consurning 
both animal and vegetable substances. Its food resembles that ofUhe 
Guppy both in a natural state and in the aquarium. 

The name “American Flag'^ is given the fish because in the m^le 
a series of red horizontal dots unites to form stripes. 

\ 

432. What are the colors and habits of the Ocellated Killie 

(Leptolucania ommata) ? 

This Killie, found among the river vegetation along the borders of 
the Indian and Santa Fe Rivers V* Florida, reaches a maximum 
length of one and one-half inches, arl is sufficiently hardy to spawn 
in captivity, "J^he eggs are dropped alnong plants at a temperature of 
75” to 78” and hatch in a little over a week. The fry can be reared 
the same as Goldfish fry. (See No. 667.) Adults take also Goldfish 
foods, and appreciate live foods. 

The name derives from the eye spot (ocellus) present in both 
sexes on the caudal peduncle, A second sometimes is seen at the center 
of the body, below the lateral stripe, in the female. 

433. What are the colors and habits of Goode’s Minnow (Chri- 

opeops goodei) ? * 

This littleffish abounds in the Florida Everglades and in the rivers 
and sulphur springs of eastern Florida. It is of a mild nature, and 
thrives in the home aquarium. Its maximum length is^ne and oner 
half inches. It breeds in the same manner as the Ocellated Killie. 

The colors^are gray green above, silver below. An irregular lateral 
band, sometimes bordered with orange yellow, runs from the tip of 
the snout to the caudal peduncle, where it ends in a black spot set 
in russet or yellow. The firffe are plain in the female, all except caudal 
and pectorals being rimmed with black io'the male. The body color 



ABOUT YOUR AQUAl|[UM j 141 

is cKrome, on which runs .a prominent later; stripe* from gill covers 
to' tail. The mdle is banded posteriorly wit vertical bars, and his 
large dorsal .and anal fins match the bo<3y! color ami are bordered 
with a darker stripe, brown or bluish. TM fin? of the female are 
hyaline. ^ 


SiLVERSIDES OR HARDHEADS 
(family ATHERJNID^) 

434. What is the* habitat of the Australian Rainbow Fish, 
Melanotaenie nigrans? 

‘ The coastal streams of central and eastern Australia are the home 
of this spedes. 

435 - What are the colors and breeding habits of the Australian 
Rainbow Fish? 

The compressed body, fusiform in shape, is light brown, the 
ventral region gray to light pink. Scales on the sides are iridescent, 
showing red, blue, yellow, green and lavender tints. The two dorsals, 
anal and caudal fins are yellowish near the body and edged with black. 
Gill covers reflect green, red ai|tf yellow in different lights. 

Of the two dorsal fins, the Jrst is small, while the second begins 
at the middle of the body and| extends almost to thp caudal base. 
The anal fin is longer than thejeecond dorsal. 

The average length is three inches, maximum four. 

Females usually are larger and plainer than males. The posterior 
tips of the male’s dorsal and anal fins are pointed, while in the female 
they are rounded. 

One hundred and fifty to 200 light yellow eggs are deposited on 
fine leaved plants throughout the aquarium. They hatch in 48 to 60 
hours and the fry may be seen clinging to the plants and the sides of 
thebaquarium for two days. After this period they swim freely and 
must be given infusoria and baby fish foods. 

The water temperature generally should be 70'’, 80^ for spawning. 
• This is a hardy and peaceable species, accepts almost any food 
offered and i^ very fond of algae. 


436. What is the habitat of the Hardhead, Craterocephalus 
nouhuysi? 

This little fish comes from Australia, where it lives in the Lorentz 
River and its tributaries. • . . 
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437. What are^the co! ns and foods of the Hardhead? 

The sides and bad are olive green to light brown, with vertical 
black bands, sometimes Numbering 1 1 or more, which’.dlternate with 
light golden brown. A mack band extends from the snout to the 
basf of the caudal fin, and ‘is bordered above with a light golden 
stripe. All the* fins are clear except She dorsal and ventrals, which 
are mottled with silver and black. The belly is grayish silver, and 
presents a fluted appearance like a washboard. The scales are hard. 

This species has not yet rf3red in captivity. Its maximum length 
is three inches. Its disposition is good. 

Sexes are distinguished by the more slender body of the male; 
also, his fins are more colorful. 

It accepts Shy food •‘offered, but prefers live food^ Mr. Elgin 
Wigham, who first received this species from Australia, noticed Tits 
strong appetite for Hydra. \ 

A water temperature of about 75° is suitable for the Hardhead, 
and specimens imported two years ago are still living. ' 


The Archer Fish 
(family tq^jotid^.) 

438. What is the habitat of the | rcher Fish or Shooting Fish 

{Toxotes, jaculator) ? I 

Most specimens seen in the United States are from Singapore. On 
East Indian and Polynesian shores the fish is found in salt and 
brackish water and enters fresh water. 

439. What are the colors and habits of the Archer Fish? 

It is green, with six or seven dark brown and green vertical 
“thumb marks’^ on each side. Narrow ones run through the eye and 
caudal peduncle. The fish is perchlike in shape, the female rrvore 
rounded. The perpendicular slant of the mouth in the pointed snout 
aids in the habit of shooting water. • 

Aquarium specimens seldom exceed four inches in length, but 
the species is said to reach six inches. • 

The Shooting Fish requires warm water, 78° to 80°, and can be 
maintained in«s^t, brackish or fresh water. 

The food consists of insects, beetles and bugs, at which the fish 
directs a stream of water from its mouth as they are resting on plants 
or grass above the surfaced The jet dislodges them and the fish cap- 
tures them as they fall. 
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This Archer fish lives in salt water in the Steinhart Aquarium, but can be 
kept also in brackish or fresh water. It eats insects and bugs, directing a stream 
of water at them from its mouth as they rest above the surface. The jet dislodges 
them and the fish captures them as they fall. 

In captivity, all sorts of winged insects, also enchytraeids and wax- 
worms, prove aceptable. 

The Archer is a decidedly desirable fish for the aquarium and 
very interesting if one can supply plenty of live food. It grows very 
tame and is always ready to slj^t. 

It has not bred in captivitjT 


Badis 9ADIS, King Coscorob or Polycentrus schombvrgki^ 
AND Bearded Polyacanthvs 

(family NANDIDi®;) 

440, What are Nandidae? 

They are a family of Oriental, Perchlike fishes, oblong in form 
and called the Fishes with Transparent Tails. Very few have reached 
the home aquarium, their nervous habit of hiding in vegetation mak- 
ing them difficult to capture. 

• Their habitat is South America, the British West Indies, Africa 
and India. • 

441. What are the characteristics of the Nandfdi? 

They are extremely nervous, high-strung little fishes, which re- 
quire a quiet, thickly planted tank, where they can dart in and out 
among the vegetation and* feel sheltered. Frequently the females are 
smaller than the males. 
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442. What pr^arati hs are necessary for breeding the Nan- 
didse? 

Give then/empty s tife or small flower pots, plenty' of plants and 
sgme smooth stones. 

! * ' 

443. What is the habitat of Badis badis? 

Eastern India. 

444. What are the colors and breeding habits of Badis badis? 

Colors vary according to mood. Stripes of yellow appear on a 
brown and bind body, \tith 10 or more black vertical bands. The 
long dorsal fin may be tipped with white at its summit, 01 ^ may shojy a 
rich black horizontal bar, dotted with white along the line of the 
body. Black bands may extend from the dorsal fin forward throikh 
the eyes. The fins are beautifully rounded. The ventral profile of the 
male is concave, that of the female convex. Also, the male in this 
species commonly is the larger of the two and more richly colored. ' 
Under the stress of emotion, caused by the approach of humah 
beings or the introduction of other fishes into the tank, the colors 
deepen and a blue green sheen flit^cross the sides as the shy little 
fish seeks to secrete itself among tS plants. 

Mr. A. E. Hodge found this sprties much more active by night, 
as many fishes are. I 

When the fishes are ready to spawn, they seek an empty shell or 
other similar ready-to-hand nest (it is customary to provide them 
with a small flower pot in the aquarium), and here the eggs are laid 
and fertilized, the father remaining in the vicinity to* protect them 
against spawn-eaters and* to keep them aerated with a gentle fanning 
of his fins. In about three days the fry leave the eggs, and when they 
rise to swim and feed it ‘is well to remove the parents to another 
aquarium, for, fishlike, their devotion is a fickle and transient thing. 
The average length is about three inches. 

Temperature of the water generally should be 70°, 7S° for s^mwn- 
ing. 

Live foods, meat, fish and shellfish are the foods j^referred. 

445. What ft ^he habitat of the King Coscorob, or Black Cos- 
corob, PolycentTus schomburgki? 

It is taken in British dGuiana, Venezuela ‘and the island of Trini- 
dad, where it lives in thickets of aquatic plants and in the rank grasses 
which border watery ravines and lakes.’ *. 
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446. What are the col(frs and breeding h£ |»its of^the King Cos- 
corob? 

This species is decidedly variable. Usualljthe coloj; is black, with 
blue spotted vertical bands. It changes alni^t instantly from black 
to white or pink and may also become spotted jvith white wh^iii 
frightened. * 
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The Kine Cosrorob (Polycentrus schomburgki) has a maximum lenjrth of 
three inches, and is a nervous little fish which, when friithtencd, remains where 
it is instead of swimmin)! away, turns pale and vibrates its transparent fins in 
an excited manner, while trying to flatten itself against the plants or stones. 


The male is larger and as a rule darker than his mate, shading 
' from brown to black, but he becomes Spotted with white during the 

breeding season. , • r> j- t j- 

llie breeding habits are similar to those of the Bams bams, 
though the eggs may be deposited in a spot selected among the plants, 
as well as in a shell or dower pot. The father remains on guard and 
the young hatch in about four days. They hang to the nest by a 
thread the first day. It is customary to remove the ifldTher after she 
has spawned and the father when the babies become free swimming. 
The water temperature generally shoulc^be 70°, 72° for spawning. 
The average length is two inches, maximum three. 

Small invertebrates form the food of this species which is a 
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mosquito destrcyer in i . native haunts, antfUe preference is fcft Hvc 
food, such as small cru taceans, worms and flies, 

447. What are some fitferesting facts about the King Coscorob, 
"s P. schombufgki? * 

■ ¥he little flsh is said to have been*named after a German botanist, 
Moritz Richard Schomburgk, who traveled in British Guiana with 
his equally distinguished brother, Robert Hermann Schomburgk. The 
latter became Anglicized, was knighted in England, and introduced 
the Victoria regia to Europe, from whence it found its way to the 
United States. We are therefore indebted ♦o the tw» brothers for their 
contributions tp the home aquarium and the garden pool. Both 
published accounts of new fishes found in British Guia/ia and, each 
had some of these named for him. 

When frightened, this fish remains where it is instead of Rim- 
ming away, rapidly vibrating its fins in an excited manner, turning 
pale and attempting to flatten itself apinst the plants or ston^ as 
it veers to one side in a crouching position. 

448, What is the habitat of the Bearded Polyacanthus or Leaf- 

fish {Monocirrhus polyacanthus) ? 

The upper Amazon and its tr^putaries are the habitat of this 
species. 

449. What are the colors and breeding habits of the Leaf -fish ? 

The strongly compressed body, with long pointed snout, is a 
dark brown, dead leaf color and also leaf shaped. From the chin 
depends the short, soft Appendage like a little beard, which gives the 
fish its generic name of Monocirrhus — one cirrus or api^ndage. As in 
all the Nandids the fins are for the most part colorless. 

The eggs are adhesive and become attached to plants such as 
Sagittaria and Vallisneria, where they are fanned by the father fish. 
They hatch ki four days and the fry are easy to rear on minute live 
foods — Daphnia, brine shrimps freshly hatched, and the like. Later 
they take live Guppy fry. They remain suspended from the leaf for 
a day or two and then leave to swim and feed. 

The watenr temperature generally should be 70°, raised to 80° 
for spawning. 

Most of the few specimens thus far seen in the United States 
measured about two and one-half inches, but a maximum of four 
is said to be attained. 
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450.*Wliat are the chiracteristics of the Leaf-^h? 

It has a cunous habit of swimming hes down like the Pencil 
Fish, has a cavernous mouth and bears a* rong resemblance to a 
floating leaf. The deception is such that ^ specimens have been 
captured for home aquarium purposes. • ^ 

It is able to fool other fish^b as well as human T)eings, and t^lmg 
advantage of its deceptively leaflike appearance, subsists almo^ 
dusively on a fish diet. It approaches its prey like a floating leaf 
and then quickly gulps it down. ^ 

Its preference is^ for small live fishes. 


The Pigmy SuNFisgES 
(family elassomidae) 

451. Have Pigmy Sunfishes bred in captivity? 

Southern Pigmies have bred in captivity. The eggs are amber and 
fry invisible to any but a trained eye. The parents are said not to 
be cannibals and not to guard the eggs and young. 

452. What are the range and habitat of the Pigmy Sunfish, 
El^ssoma zonatum? 

From Texas, Alabama, Arkansas and Louisiana north to southern 
Illinois, it is found in sluggish streams, swamps anc^ bayous. It is 
more abundant southward and |nay be taken in company with Gam- 
busia and Heterandria. 

453. What is the color and disposition of the Pigmy Sunfish? 

The color is subject to some variation; but generally it is olive 
green, finely punctulate all over. On the side is a conspicuous, roundish 
black spot nearly as large as the eye, also -about 1 1 parallel indistinct 
vertical bars of dark olive. The soft fins are faintly barred and at 
the* base of the caudal lies another blackish bar. 

Xhe average length is one and one-half inches, the*maximum two 
and one-half. 

This Sunfish usually is well-behaved in company with larger 
species, but ft times is given to fighting. 

454. What are the range and habitat of the Everglades Pigmy 
Sunfish (Elassoma evergladei)? 

In Georgia and Florida it is found in slflggish streams and swamps. 
Its abundance in dafk waters tributary to the Everglades gave it 



148 


lOOx JESTIONS ANSWERED 

its specific natng, its si^ll size being indicated by the generic name, 
Elassoma, which in Gr ek means diminutive. 

455. What are the collirs and breeding habits of the Everglades 
Pigmy Sunfish? 

- The color* varies greatly, but qlite often it is green or fawn, 
males usually showing some black on fins and body in faint bands, 
and this color spreads over the sides in the mating season, when they 
become dotted with gold andcemerald. 

The males engage in spirited gymnastics and colorful combats, 
in which no one is hurt. When mating finally occurs, the eggs are 
deposited among plants through the aquarium. It is not necessary to 
remove the adults if the*^tank is well planted. The fry hatch in two 
or three days and may number upwards of 50. ' I 

Males seldom exceed one inch in length, females attaining to pne 
and one-quarter inches. \ 

This Sunfish is uniformly gentle. It does well at 73° and canibe 
kept in an outdoor pool all year in California from San Franci^o 
south and during the summer in the middle western and eastei^n 
states. It is not affected by slight changes to lower temperature. 

456. How can the Everglades Pigmy Sunfish be distinguished 
from the Pigmy Sunfish? 

The Everglades Pigmy lacks the black spot on the side and his 
anal and caudal fins are conspicudasly marked with cross bands 
formed by dark dots. 


The Glass Fishes 

(family ambassid^, formerly serranid/E or sea basses) 

457. What is the habitat of the Indian Glass Fish or Golden 

Bass {Ambassis lala)? * 

It is a native of India, found in fresh and brackish water, r 

458. What are the colors and breeding habits of the Indian 
Glass Fish? 

The body of both sexes is a glassy golden amber, changing at 
times to a transparent green. The male’s dorsal, anal and caudal 
fins are marked with ligi\t red, and have blue edges. The colors are 
much more pronounced in both sexes during tjie breeding season. 
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Both sexes average a^out one and one quarter# inches, with a 
maximum of nedrly two. 

Breeding .occurs in late spring and sumhi! , and this fish will live 
and breed at a temperature of from 75° to/ 

The eggs are deposited among the jine leaved plants in lots ^f 
four to eight until 40 or more liave been laid. They ^re very sipofl, 
clear and transparent, and hatch in 24 to 36 hours. The fry cling* to 
the plants or sides of the aquarium for two days or longer. Remove 
the parents after spawning is complete. The young are difficult to 
rear. • 

Very few artificfal foods are acceptable, this species preferring 
white worms, brin^ shrimps, Daphnia and other live foods. 

459. What .are the interesting features about the Indian Glass 
Fish? 

Its body is thin and so transparent that the roe is visible during 
the spawning season. It is rather shy and quick of movement, and 
amial3le by nature. It will survive in the aquarium for from eight 
months to one and one-half years. It is well protected by two sharp 
spines, one on the dorsal fin, one on the anal fin. Larger fishes never 
attempt to swallow it because of this protection. 

460. How is Ambassis lala distinguished from A, commersoni? 

Commcrsoni is much longer, with a slenderer body and black- 
edged fins. ^ ' 

461. What are the range and habitat of the African Glass Fish, 
Ambassis commersoni (or A, ambassis)? 

This spedes is found in eastern Africa and northern Australia, 
in fresh and brackish water. 

462. What are the colors and habits of the African Glass Fish? 

^The elongated body is olivaceous with a transparent, brassy sheen. 
Sometimes a dark silvery band extends from the gill covers to the 
basest the caudal. The anterior tip of the dorsal and the lobes of 
the caudal are black. 

The aver^^ge length of both sexes is three inches, maximum six. 
This species has not been bred. It is so rare that in 1935 only 
two persons in San Francisco owned it. • • 

It appears to prefer brackish water, with a temperature of 75° 
to 80°. 

Smaller fishes, insects and worms fcfi-m the natural foods. In 
captivity it accepts afiy prepared food, but prefers live food. 
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i^ABYKlIMTH FiSHES 

463. What is a Laby. nth fish? 

The word Labyrin is an abbreviation of Labyrinthici, applied 
i!?^chthyology taa group df Asiatic fishes in which a labyrinthine 
chgiilaber, situated above the gills Jnd richly supplied with blood 
vessels, enables the animals to breathe air. Fishes in this group drown 
if prevented from reaching the surface for atmospheric air as the 
gills are not equipped to provide them with sufficient oxygen. They 
do not appear to suffer in crowded quarters and foul water. Some 
other fishes breathe air, but the “Labyrinth fish^’' of the amateur 
aquarist are the Climbing Perch, Paradise Fishes, Gouramis, Fight- 
ing Fishes, Ch^fiinas andf'Pike Head. Of these, the Paradise Fishes, 
Gouramis and most of the Fighting Fishes build bubble nests in wnich 
the eggs are incubated. 

464. What is a bubble-nest builder? 

A bubble-nest builder is a fish which blows a nest of bubbles kt 
the surface of the water. Usually the males blow the bubble nests, 
but a number of cases have been observed, especially in Paradise 
Fishes, in which the female has built a nest; also in which both male 
and female have watched over the eggs and young. Sometimes the 
male will destroy a nest built by the female, and it is well to let her 
have her nesPwith a few of the eggs, and partition off her side of 
the aquarium with a sheet of glass. 

465. What is the construction and function of the .bubble-nest? 

All such nests are constructed of bubbles blown at the surface. 
In some species the nest is built among floating leaves and bits of 
plants. A mouthful of air, carried below, is coated with a sticky 
buccal secretion, and when released remains at the surface in^the 
form of bubbles. Many hundreds of such bubbles together make up 
the floating nest — ^which, after one or two hours of labor, appears 
as a dome-shaped structure which reaches a height of one-half inch 
to two inches and a diameter of from two to six inchqs. The nest is 
kept constantly in repair, bubbles that burst being replaced with 
fresh ones. • f 

When the nest is finished, the female is introduced, provided she 
is ready to spawn — which will be very evident from the distended 
abdomen. After much courting and a wonderful display of colors and 
spreading of fins, especially by the mal^, the iemale is coaxed under 
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. •• 

the nest. The male entwines his body aboui hers, remaining thus for 
10 or IS seconds, then disengages h^r. ^ 

In some; species the eggs float up into t e nest after fertilization. 
In others they sink, and the male, stationiiig himself beneath the fe- 
male, catches them in his mouth as they fall and blows them intc^he 
nest, after* attaching one or mcfe bubbles. From two to 12 are e:jftj>elled 
at a time, and this ceremony is repeated every few minutes for an 
hour or two until from 70 to 400 or more eggs have been dropped. 
They are the size of a small pin-head ajd hatch in from 36 to 48 hours. 

The female should be removed as soon as the spawning is com- 
pleted, otherwise the male will injure or kill her in his efforts to drive 
her away from.the spawn. When the young hatch, they are threadlike 
and about one-sixteenth of an inch in length. Th(ty hang from the 
nest, tail down, and if any fall to the bottom the male picks them 
up in his mouth and blows them into the nest again. 

When the little yolk sac is absorbed (in about four days) the 
fry are free swimming and at this stage it is best to remove the father 
if the majority of the young are to be saved. A constant temperature 
of 75° to 85° should be maintained, especially when the incubation 
period is in progress. A tank of five gallons’ capacity (not too deep) 
usually will be found ample for the smaller species, and should be 
well planted with Anacharis, Sagittaria and Riccia, Infusoria should 
be given at least four times each day for the first three weeks, also, 
if procurable, small Daphnia or newly hatched brine shrimps. 


Bubble'Nest Builders — Paradise Fishes, Bettas, Gouramis . 
. (family anabantid^O 

466. What are the range and habitat of the Paradise Fish 
(Macropodus opercularis, formerly M. opercularis viridi- 
auratus) ? 

• In Africa and southeastern Asia, notably China, this species makes 
its Ijpme in swamps and rice fields. • 

467, What are the normal and breeding colors of the Paradise 
Fish? • 

The colors and markings of this species are*feftbject to great 
variation. When nothing exciting is taking place in the aquarium the 
male assumes a warm, brown with darker vertical bands. A change 
of temperature, the introduction of food*or a companion, and there 
is a rapid change of' hue! .His sides become vertically striped with 
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scintillating red,rviolet greenish blue in about 12 alternate bands. 
These colors also domiipte iiv the fins, whose reds and browns may 
alternate with light an dark blue and violet. The margins of the 
dorsal and anal may bei kme bluish purple, the red of the caudal may 
‘ QW violet stripes and the long ventrals become bluish at the base, 
thefe^ends red .or cream color, while % bluish green spot edged with 
oran^ appears on the gill covers. The female is drab by comparison 
and turns almost white during the breeding season when the male 
is flashing his brightest color^ for her admiration. 

The average length of this species is three inches. 

The Albino Paradise is of this species. 

468. What are fhe breeding habits of the Paradise Fis}i? 

Spawning occurs at frequent intervals throughout the summer .\ A 
bubble nest is blown, which, when finished, looks like a handful pf 
grayish white froth. The male embraces the female much as the 
Horned Dace embraces his mate, fertilizing the eggs as she drop^s 
them. During several embraces, from 200 to 500 are expelled and 
the male transfers them to the nest. The young hatch in from 36 to 48 
hours and measure one-sixteenth of an inch in length. 

Motion pictures have been made of the courtship and egg laying 
of the Paradise Fish. (See also Nos. 464 and 465.) 

The sexes are easily distinguished in this species. The male is 
more highly colored and his fins are much longer, ending in long, 
threadlike filaments, especially his dor,sal, anal and caudal fins. 

The water temperature should be (for comfort) 65 , for breed- 
ing, 72° to 75°, This species is resistant to great variations in tempera- 
ture — from just above freezing to 90°. 

469. What are some interesting features of the Paradise Fish? 

It was the first bubble-nest builder known to the aqua'*ist and 
was introduced into the Occident more than half a century ago.* It 
has been familiar in America for nearly 30 years, having been one 
of the first of the toy tropicals to reach this country. ^ 

This is an intelligent fish, but an ill-natured bully, and males 
especially are best kept each by himself. Like the Ki^lifishes they 
notice much that goes on outside the aquarium, watching their owner 
eagerly through \he glass and following his movements with lively 
curiosity. 

Mrs. Edith W. Berwyn, while living in New York, kept Paradise 
Fishes in home aquaria ana noticed that the females have a strong 
eye for color, especially red. She made them happy by placing spools 
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of bright silk thread in front of the aquaria, with which the little 
fishes evidenced their delight^ for hours at a time. Shining objects 
also attracted them andjwhen crocheting or sewing shfe, noticed that 
they followed her needle or thimble. Now, in California,' she maintains 
Pgjjadise Fishes in an outdoor pool and they eat from her fingers. 

This is a strong and hardy specif?, though not desirable for the 
cormnunity tank. It has a record of eight years’ survival in captivity. 

Complete sex reversal from female to male has occurred in this 
species. 

470. What are the foods of the Paradise Fish? « 

Flies and ot^^er insects, with some of the finer swamp vegeta- 
tion, form the natural foods. 

In captivity, the Paradise Fish is a boarder easily a6commodatpd, 
and will take anything that a Goldfish will accept, though showing 
a preference for fish and meat. Minced clam, worms, mosquito larvte, 
Daphnia and brine shrimps are appreciated, as well as scraped me!||it 
and fish, prepared foods and cereals. 


471. What is the habitat of Day’s Paradise Fish, Macropodus 
cupanus dayi (formerly Polyacanthus dayi) ? 

India. 


472. What are the colors of Day’s >^aradise Fish? 

The back is dark brown, the lower portions of the body reddish. 
Two dark stripes extend from the gill cc vers to the base of the caudal, 
and the head is spotted With brown. The margins of the reddish 
brown fins are bluish white. The dorsal is spotted with dark brown, 
and the tips of the anal and’ caudal fins are red except for the length- 
ened middle rays of the caudal, which are deep blue. , 

Day’s Paradise Fish, sometimes called Polyacanthus dayt^ is very 
hardy though net as prolific as the Paradise Fish. Its breeding habits, 
size and foods are the same as those of the Paradise Fish. 

M . cupanus is less colorful than dayi, light instead o^/dark brown, 
and with gray fins dotted with red and edged with pale blue. 


473. What is the habitat of the Round Tail Paradise Fish, 
Macropodus chinensis? 

China and Korea. 
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474. What are the colors and breeding habits of the Round Tail 

Paradise Fihh? . 

• • 

Brown and;green are the colors, with seven or mor^ almost black 
vertical bands, some of which coalesce. The male is much darker in 
the mating season. The female is plain, With shortej fins. • 

A length of nearly three inAes is attained. 

The propagation in this species is the same as in the Paradise- 
Fish, M, opercularis, but it is not as prolific. 

• 

475. How can one distinguish between the Paradise Fish and 
the Round Te^il Paradise? 

* The rounded caudal fin immediately ^istingui^es the Round 
Tail. Also, its vertical bands are less distinct. 

476. Which fishes are called Bettas? 

Some half dozen fishes of the genus Betta have reached the 
United States from the Orient during the past 25 years, the first of 
which was Betta splendens. This species and Betta bellica are bubble- 
nest builders, but some of the Bettas are Mouthbreeders, as B, brederi 
and others. 

477. Do nest building Bettas thrive in acid or alkaline water? 

They appear to prefer slightly acid water, though Mr. Lanier has 
raised many in alkaline water. * 

478. Whaf is the number of 4 ggs produced by the nest building . 
Bettas during one spawnng? 

This varies with the size Ad age of the fishes. From 40 to 600 
or more may be expected. (See also No. 50.) 

479. Why do the fry of nest building Bettas die in large numbers 
•a few weeks after hatching? 

Tihe loss is due largely to too limited feeding with infusoria, which 
should be given at least four times a day; also because of too low 
water temperature. 

480. When should the male Betta of nest buil^ipg species be 
removed from the aquarium? 

Usually when the young are about four days old. In fact, most 
of the young will be ^ved if the male is^ removed as soon as they 
hatch, though this derives, one of the pleasure of observing his 
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watchful care ®f his babies. Also, if the tank is moved when the 
eggs or young are in the^ne^, many will fall to the jDottom and be 
lost if the father is not present to replace them. The* explanation is 
that the fry milst breathe air and can get it only near the surface among 
tl^e bubbles. 

.4?i/Wliat foods will the nest building Bettas accept? 

They are naturally carnivorous and like garden worms, fish roe, 
wax-worms, minced meat and shellfish, Daphnia, white worms and 
live brine shrimps. They will take also prepared foods. 

482. What is the habitat of the Siamese Fighting Fish, Betta 

splendensr * . [ 

Siam, southern China and the Malay Peninsula ^Malacca) \are 
its habitat, where it lives in shallow waters. ' 

483. What are the colors of the Siamese Fighting Fish? 

The compressed body displays blue, green, and various tints of 
red over brown, and is remarkable for its changes of color resulting 
from fright or other emotion, or from alterations in temperature. 
Through careful breeding in Germany and America, handsome flow- 
ing fins have been developed which are a delight to the eye. Moreover, 
new and beautiful colors have arisen from crossings of this species 
with the Canrbodia Betta, and solid colors such as blue, lavender, 
green and red have been created, so ^hat a number of variants now 
are known, as Gneiding s Red Torn flower Blue BcHa, Locke’s 

Blue Betta, and so on. There is no erKl to the number of breeds that 
may yet be produced by artificial sel^dion. 

The average length is two inches with a maximum of two and 
one-half. 

484. What are the breeding habits of the Siamese Fighting ’ 
Fish? 

An air bubble-nest is blown at the surface of the water b^ the 
male, as described in No. 465, floating vegetation sometimes being 
enclosed within the flimsy arrangement which, when cwnplete, looks 
like a circle of lather. The female, treated like a child which may 
watch Santa Chius trim the tree but must not touch the contrap- 
tions, peeks out at her lord and master from some hiding place among 
the plants until he dons his most gorgeous coat for her admiring eye 
and invites her to view hft masterpiece — the^radle he has built for 
her offspring which he proposes to sire..€he responds to his allure- 
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ments by spreading her owa fins and swimming undemthe nest, where 
she takes a semi-vertical position and^is embraced by the male in 
the same manner as described for the Horned Dace (No. 731). The 
nuptials extend over a period of more than an hour. TKe eggs number 
over 200 and after fertilization are placed in the nest by the father. 
They hatch’ in from 36 to 48 lours and the fry keep dropping out 
of the nest for several days before their yolk sacs are absorbed 
they are able to balance themselves and try their little fins. The 
father is safe with them for a week or ^wo (perhaps a little longer), 
but when his taste for fish grows stronger than his paternal devotion, 
his appetite is not to be gainsaid, and the observing aquarist, if he 
would save the §slflets, must remove him before he feasts upon them. 

The little ones mature in about six months. 

The temperature of the water should be 75° generally, raised to 
80° for spawnmg. The colors are brighter in the higher temperatures. 

Experiments made with Betta splendcns at Wesleyan University 
by Dr. H. B. Goodrich and Hoyt C. Taylor show that the rate of 
deposition of yolk in the ova depends upon the temperature of the 
water; and this doubtless holds true with other toy tropical fresh- 
water species, including live-bearers, for an old time Guppy dealer 
discovered that his Guppies would breed much faster if he set the tank 
on top of the warm stove pipe. Though Bettas breed frequently 
enough to suit the aquarist, it was established as a biological fact 
that they could be bred much faster if a plentiful supply of females 
were at hand, for males, at a temperature of 80°, will breed con- 
tinuously every two or three davs. Females cannot breed oftener than 
every seven days at the same ^mperature, this time being required 
to deposit the necessary quant^ of yolk in the ova; and they breed ' 
at uniformly longer intervals it lower temperatures. 

485. What are the characteristics of the Siamese Fighting Fish? 

This is said to be the species from whose fights royal revenues 
were derived for many years in Siam. Dr. Hugh M. Smith advises 
us that fights with Betta splcndens still are common in Bangkok and 
othm places in Siam, and "‘there are licensed places’* where formal 
cpmbats are held and wagers made, but most of the fighting is in 
private housqg and without betting or for very small wagers.'’ 

The males of this species are more pugnacious than dogs or 
roosters, and with their little bodies flashing imitatiens of almost 
every namable gem, their handsome fins spread proudly like a 
turkey's ^tail, and their’ gill covers expanded, they assail their rivals 
with fierce mien and damaging, if not fatfil consequences. The fight 
is considered won by tne fi^ which still is willing to battle after his 
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opponent quits •Then it is customary to remove the^ latter before 
is killed. ^ • 

If a mirror is placed against the glass of an aquarium containing 
a male Betta ^splcndens^ his excitement is immediate, as he exhibits 
his readiness for combat wiUi the usual display of color and spread- 
ing gf fins and gill covers. \ 

Fighting begins when males are three months old and then it 
becomes necessary to separate them. As a rule, Fighting Fishes are 
reared singly in small jars, agd those who wish their fishes to match 
their draperies are disappointed because the loyely blues and reds of 
these gorgeous creatures cannot be massed. 

Complete ^x reversal from female to male has occurred in 
this species. • 

486. When was the Siamese Fighting Fish introduced into\the 
United States? 

Between 1908 and 1910, before Guppies and Swordtails were 
known here. This species was introduced into Europe not long aft^er 
the arrival there of the Paradise Fish.* 

487. How long will the Siamese Fighting Fish survive in cap* 
tivity? 

From one to two and one-half years. 

488. What is^'the habitat of the Cambodia Betta splendens? 

The name Cambodia derives froii the province of Cambodia in 
French Indo-China, where this breedYf Fighting Fish long has been 
known. I' , 

Dr. Hugh M. Smith,, under date^f February 12, 1935, informs 
us as follows: / 

“I have never had any evidence that the Cambodia Betta splen- 
dens occurs anywhere in a wild st;.te. All my information indicates 
that it originated under domekication in Cambodia or Saigon about 
forty years agp. It is now extensively cultivated in Siam.’^ 

489. What are the colors and spawning habits of the Cambodia? 

This variation of the Siamese FighMng Fish is pink as an albino, 
though not a Vrye albino, with trailing colored blood red. 

The spawning habits are the same as those of the Siamese Fight- 
ing Fish. Males have blown new nests eight days after the first 
spawning, and 360 eggs have been counted in ^ne nest. 

* We are indebted to Mr. Herman Rabenau fbV this information. 
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*490.^Vheii were the Veiltail Betta splendens ^nd Cambodia 

B. splendehs introduced into the United States? 

• * 

They were; introduced about 18 years after the arrival of the 
Siamese Fighting Fish. Two original shipments arrived in San Fran- 
cisco about ^lay, 1927. The first was received by M^. Frank S. Locfce, 
well known aquarist, from whos^ successful breeding these two breeds 
spread over the country. A few days later, Dr. Hugh M. Smith, then. 
Adviser in Fisheries to His Siamese Majesty’s Government, presented 
to Mr. Alvin Seale, Superintendent of ^he Steinhart Aquarium, two 
pairs of Betta splendens. One was blue (the Veiltail), the other had a 
creamy body with Jong red fins (the Cambodia). From these fishes 
Mr. Seale reared many fine offspring for public displ|y. 

491. What IS .the habitat of the Betta bellica? 

The Malay Peninsula. 

492. What are the colors and breeding habits of the Betta 
bellica? 

The back is dark brown, the sides light brown. The scales are 
spotted with green dots which form six lines on the sides. The fins 
are reddish brown, and bars of the same color usually run from the 
head to the tail. The male’s anal fm and the lower portion of his 
caudal fin are brilliant red. 

The maximum length is two and one-half inches. ' 

Like the other Fighting Fishes, this species breeds throughout 
the year if* ideal conditions ar®provided. The male builds a bubble 
nest and cares for the eggs. Me is not as pugnacious as the male 
Betta splendens, but when sp^ning is complete, the female should 
be removed. The fry emerge film the eggs iti from 36 to 40 hours. 

The water temperature genially should be 75°, raised to 82° for 
spawning. 

This Betta has survived for tSree and one-half years in captivity. 
*Some fanciers regard it as a variant of B. splendens, 

493. What is the habitat of the Dwarf Gourami {CoUsa lalia) ? 
British Iq^iia is the home gf this species. 

494. What ar ir tlUMa nors" and breeding habits*(tf the Dwarf 
Gourami ? 

In tHe male the confpressed, ovoid bod^is banded perpendicularly 
with red and blue and his red- or blue-margined fins are dotted with 
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rubies. In the /emale, the outer form is similar, the body colors not 
so vivid, and the fins pale. * 

A length of not more than two inches is the maximum for this 
species which*, as its name implies, is the smallest of the Gouramis, 
« Breeding takes place scjyeral times during the summer at a tem- 
perature of 7y.*A bubble nest is Ulown among the surface plants, 
fhre or six inches in diameter, which the male guards with a jealousy 
that may prove fatal to the female if she is left in the breeding tank. 
(See Nos. 464, 465.) The frv, numbering several hundred in one nest, 
hatch in from one to three oays and the father should be relieved of 
his duties when they become free swimming as his memory is short 
and he may mistake his youngsters for edibles. They leave the nest 
a few days aftei hatchingiand require infusoria and the usual baby fish 
foods. (See No. 192.) The males of most Gouramis blo^ the eggs up 
into the nest, but in the case of the Thick-lipped and Striped Gouramis 
they are light enough to float into the nest. \ 

The temperature of the water generally and also for spawning 
should be 70° to 75°. Some aquarists raise the temperature to 80°\for 
breeding. \ 


495. What are the characteristics of the Dwarf Gourami? 

It frequently visits the surface for air like other Labyrinth fishes, 
is fond of resting out of sight among the vegetation and is attractive 
chiefly becausfe of its breeding habits and the long, slender prolifera- 
tions of the ventral fins, like grotei^que little fingers pointing this 
way and that, or like stilts which (fie expects it to put down and 
walk on. Actually they serve as tktile organs to determine the 
nature of the surroundings and probalf y the presence of inconspicuous 
prey. Its nature is of the best. J 

It will survive in the aquarium /or from two to four years. 


496. What are the foods of the Dwarf Gourami? 

This little fish is omnivorous, consuming aquatic plants •aiong 
with an insect-crustacean-aquatic worm fare in its native haunts. 
Prepared foods are taken, and scraped beef, liver, fish and shell- 
fish are appreciated; also fuzzy plant!, 


497. What is the habitat of the Thick-lipped Gourami, Colisa 
labiosa? • 

India and the Malay Peninsula. 
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, «498. ^STiat are the colm and spawning habits yf the Thick- 
lipped Gourami? 

The sides ase fish green, slightly darker at the front of the body, 
the back is reddish brown, and over these plainer cblors there is 
spread a bluish sheen, A wide horizontaj band, extending from the 
mouth into the base of the caijSal fin and terminating in a rgund 
blue metallic spot, is crossed by 10 or 12 vertical bands of violet redK 
All the unpaired fins are blue or bluish green, with an orange margin. 
The colors are similar in both sexes, bu^ duller in the female, which 
is also distinguished by the rounded dorsal fin. The lips are thicker 
in the males. The ventral fins bear the long filaments which char- 
acterize the Goiyaiftis. The body is narrower than tfat of C. lalia. 
The maximum length is three inches. • 

This Gourami will survive for from two to four years in cap- 
tivity. 

The breeding habits and foods are the same as those of the 
Dwarf Gourami. (See Nos. 494, 496.) 

The nature of this species is gentle, the body robust. 

499. What is the habitat of the Striped Gourami, Colisa 
fasciata? 

India and the Malay Peninsula. 


500, What, are the colors anK breeding habits of the Striped 

Gourami? / 

The long greenish brown lody is perpendicularly striped with 
dark brown (sea blue and oraite red alternating in spawning time) 
in 10 or 12 prominent bands. Ftddish spots appear on the iris, the 
fins are blue and green, spotted mth banana red and edged with the 
same color. The typical Gourami ventrals are present, with long, 
tactile filaments which can be turfed in any direction. 

•Wie breeding habits are the saAie as those of the Dwarf Gourami, 
byt the young are more easily reared. 

The average length is two ^ three inches, maximum four. 


501. What is the habitat ot the hiast inaian uourami, or Giant 
Gourami, Osphro^enus gourami (formerly O. oliax) ? 

The Dutch East Indies Siam and Malay Peninsula. 
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502. What ar^ the colors and breeding habits of the East Indian 
Gourami? 

The young specimens which have been familiar to American 
aquarists for the last 20 years are large-scaled, large-eyed and large- 
finned, with the , characteristic Gourami ‘‘feelers” on the, ventral fins. 
The. brown body is chunky, displays a greenish sheen, and is verti- 
A:ally banded with eight or 10 stripes running from the back to 
the belly. There are two black spots, one below and behind the 
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The East Indian Gourami ' 

This is a giant among Gouramis, attainifig a length of 24 inches in its native 
waters. The pupil of the eye is pear-shape*’ as in many fishes' of larger size, the 
apex pointing toward the mouth. 

r 

pectoral and one in front of the caudal peduncle. The pupil of the 
eye is pear-shaped, as in many fishes of larger size, the apex pointing 
toward the mouth. 

This species is said to breec" at two years, the habits'^eing 
like those of the Dwarf Gourami. vSee Nos. 465, 494.) 

This is a very pugnacious fish, and a giant arrr mg Gouramis, 
attaining a length of 24 inches in its^ative waters, yv]:^ve it is an 
important fo6d species. Specimens for aquaiti:r/i& seldom exceed four 
inches. . 

Fishes of this species have survived 'for four years in the 
aquarium on a diet of beef heart, which isjaken in strips, live min- 
nows and live shrimps of both fresh and salt water. 
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503, What is the habitat^of the Three-spot Gourami or Hair-fin 
(Tricho^aiter trichopterus)? • 

This species is indigenous to British India, the Majay Peninsula, 
Dutch East Indies, Cochin-China and Siam. 


504. What are the colors and spa'.vning habits of the Three-spBt- 

Gourami? 

The colors depend on the habitat, as in the case of many tropi- 
cal species. The body -of this species is longer than those of Gouramis 
of the genus CoUsck and the fins may be plain fish aray and silver, 
or may show a light gray background with greenisll tinge and red 
gold or orange spotted “finnage.” Ocelli mffy or may not be present 
on the caudal peduncle and sides. The name Hair-fin refers to the 
ventral filaments typical of Gouramis. 

The average length is four inches. 

The breeding habits and foods are the same as those of the 
Dwarf Gourami, (See Nos. 494, 496.) This species is particularly 
fond of Hydra. 


505. What is the habitat of the Tessellated or Mosaic Gourami 
(Trichogaster leeri)? 

This species extends through the Dutch East Indies and the 
Malay Peninsula. 


506. What siXfi the colors and breeding habits of the Mosaic 

Gourami ? 

This species is of much ligWr coloration than T, trichopterus. 
It has a silvery jacket which renl|cts the pinks, blues and lavenders 
’ of njather of pearl. An irregular prizontal black band extends from 
the tip of the snout to about Ilf way across the length of the 
bodyf then gradually fades out, hding just below th^ posterior end 
oC the dorsal fin. An indistinct lack spot usually is present at the 
base of the cq^idal fin. Becav ^ ^of a dark tessellated body pattern 
which underlies the jacket of nlver, the fish is called the Tessellated 
or Mosaic Gou’rcmi. Th*. under parts are ivory and itift brown pupil 
is surrounded by a silvery iris. 

Mos^ specimens avdage from three to three and one-half inches. 

The foods and breeding habits are tfte same as those of the 
Dwarf Gourami, which see:.j(Nos. 494, 496.) 
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507. What the habitat of the Kissing Gourami (Helostomst 
temmincki) ? , 

This well known Gourami is of Oriental derivation like other 
Gouramis, and inhabits the shallow waters of Java, Borneo, Siam, 
and Sumatra in the Malay Archipelago. 

^08. What are the colors and breeding habits of the Kissing 
Gourami ? 

The colors are plain fis^ gray and silver in this species, slightly 
darker in the male. 

This GoAami exhibits the same breeding'*' habits and care of 
the fry as described ii>k the case of the Dwarf Gourami. (See/ No. 
494.) It is one of the larger Gouramis. Most aquarium specimens 
run from three and one-half to six inches, but a maximum or^ one 
foot is attained in its native waters. 

509. What are the characteristics of the Kissing Gouramis? \ 

They have the same interesting kissing habit that is comrrion 
in the Grunts, touching lips with open mouths and pushing each 
other playfully back and forth. As in the case of the Grunts, their 
mouths are red. 


510. What are the foods of the Kissing Gourami? 

This species is largely herbivorous, plants forming the main 
item in its diet. It likes a prepared food containing ' lettuce (^ee 
No. 187) and also should be provided with a sunny tank well grown 
with algae. 

ClI MBING /^^ERCHES 
(family ^iABANTID/E) 

51 1. What js the habitat ob the Climbing Perch, J^gi^bas 

testudineus? \ 

Burma in India, Ceylon, Afric«^ the Philippine Jslands and the 
Malay Archipelago, all claim this interesting fish. t 

A west African species of Climbing Perch, CicMopoma argcnto- 
venter, known as the African Climbing Perch, is similar but much 
smaller, averaging about three inches, with a maximum of five. 

C. nanum, known aJ the Dwarf Climbing Perch, has a maximum 
length of three inches and is also an African species. 
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512. What are the colors .and breeding habits of*the Climbing 
Perch? . * 

• • 

This species* is plainly clothed in a coat of gray gi;een or green- 
ish fawn. 

The avearage length is four ynches, *ith a maximum of 10, 



From Nature*)^ W^^erland, by Kingsley and Breck 

* Th# Climbing Perch leaves the watel, and*, supporting itself firmly with its 
strong fins and the short spines on its Jill covers and vcntrals, it clambers over 
the 4iiMi and climbs up the rough trunls of certain palms. Accessory breathing 
organs supplement the gills, enabling f to remain out of water for six days. 

•(In this picture, illustrating how ty fish “walks,’' the body is too deep and 
the tail too stubliy. In clambering thilfugh vegetation, the pectoral fin is thrown 
around the Aems of plants which the fish wishes to pass.) 

• • 

The eggs float loosely at the surface of the water, where they 
hatch in two or three days. 

This^species does well at living-room temperature, 68° to 72°, 
is naturally carnivorous, aijd favors a diet of mealworms, earth- 
worms, chopped fish, meat ap'd shellfish, but will take also dry foods. 
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513. What are the characteristics of the* Climbing Perch. 

This is the commonest of the Walking Fishes, On removal from 
the water it , does not flop or lie on its side, but •supports itself 
firmly with its strong pectoral fins, maintaining an upright position, 
ahd thus “walks” awkwardly about. The gill covers. and ventral 
fins »are armed with short spines which help it to clamber over the 
‘land, and by hooking its pectorals around clumps of grass and 
plant stems, it secures a leverage and makes a certain amount of 
progress. It climbs to a height of six feet up the rough trunks of 
certain palms. Accessory breathing organs supplement the gills, 
enabling the ^imal to remain out of water for g, period of six days. 
During the d\/ season it lives in small, muddy pools. 

It is nocturnal and conceals itself in the aquarium vegetation 
during the day unless lured forth by the prospect .of " a mealt Mr. 
F. H. Stoye has seen specimens friendly enough to leap from the 
water for their food, but those we have known never grew lame 
though kept for 10 years in an eight gallon aquarium and occa- 
sionally taken out for a demonstration of their “walking” ability. 

The Channa or Snake-head 

(family CHANNID/E) 

514. What is the habitat of the Channa, Chinafish, or Snake- 

head {Channa fasciata) ? 

This is a Chinese species, now called also C. asiatica. 

The smaller Striped Snake-head, Ophiocephalus strkittis (called 
also C. lucius), comes from India. This latter species has a more 
snakelike appearance, with a longer head and a •black bordered 
yellow lateral stripe; but otherwise it is similar to the well known 
Channa. 

515. What are the colors a^d bleeding habits of the Channa? • 

The color is fish green above* and yellowish white below. There 
is a lateral band of shimmering silver gray, and an ocellus Ifefs at 
the base of the caudal fin. The dorsal and anal fins are long and 
no ventrals are present. There is ^faint “thumb m^rk” behind the 
gills, and the sides are darkened by irregular vertical and horizontal 
bands and blotches. On the upper lip are two short barbels. 

The average length is about six inches, the maximum 12. 

The eggs are buoyant and the fry hatch at the surface. When 
first laid, the eggs are translucent and light colored. In about 24 
hours they begin to grow darker, and jfrheti as black as caviar (five 
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oV six days after they are. laid), they may be expected to hatch 
within from 36. to 48 hours at a temperature of 75°. If the tempera- 
ture is raised iq 78° or 80°, the fry will hatch four days after the 
eggs are laid. Though no nest is built, the father cares for the eggs 
and young, ^ind the mother also remain* on guard to drive awajy 
intruders. When live brine shrimps are fed, the parents have been 
observed to take in the fry with the shrimps and promptly spit, 
out the fry. In fact, they are safe with their babies for two or three 
months, when cannibalistic tendencies ^Jevelop.**' 

The young normally feed on plankton, but in captivity can 
be given infusoria, prepared foods, egg yolk pressed through a tea 
strainer, oatmeal juice and tiny particles of shellfiip. The adults 
are voracious, taking a variety of foods, btit preferring meat such 
as Hamburger ^teak, strips of fish and shellfish, large earthworms 
and live crustaceans such as brine shrimps. 

Except when breeding, the Channa may be kept at living-room 
temperature, 68° to 72°. 

This is an intelligent fish, noted also for its hardihood and 
ability to withstand long journeys in restricted quarters. It becomes 
exceedingly tame, can ^‘walk” on land, supporting itself on its 
pectoral fins and wriggling like an Eel. It is very pugnacious, espe- 
cially after reaching a length of about six inches. 

The Pretty Pike-head 
(family luciocephalid^) 

516. What is the habitat of the Pretty Pike-head, Luciocepha * . 
Jus pulchar? 

The Dutch East Indies are its habitat, where it lives in the 
rivers of the Island of Banca; also the ^ Malay Archipelago, and 
particularly the rivers of Bornec 

517* What are the colors and requirements of the Pretty Pike- 
lubad? 

• The Pretty Pike-head, at firfi glance, commonly is mistaken for 
the Mexican 'fop Minnow, Belonesox, the Pikelike body, cylindrical 
before and compressed behind, the long pointed snout, the rounded 
caudal fin and the posterior position of the dorsal fin oeing similar. 
The jaws also indicate. a similar savage nature, and the very short 

• • 

♦For this information, we a^e indebted to Mr. Herman Rabenau and Mr. 
Frank S. Locke, who often have*bred Channas. 
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intestine betrays a carnivorous appetite^ The ventral fins have five 
rays and one long spine, and the anal is separated Into two portions 
by a deep notch. The fish has no air bladder. 

The bod;^ is deep fish green to brownish red, yellowish white 
below. There are reddish i^arks on the anal fin and the caudal 
is bl^ck with, red rays. Old specim^s have round blackish spots on 
,fhe body and fins. A lateral line is present, and one characteristic 
feature is a broad black band, edged with white, which runs from 
the snout through the eye to the caudal fin. 

The maximum length is six inches. 

A tempera^ture of 70° to 75° is suitable. 

CiCHLIDS OR ChROMIDES 

518. What is a Chromide? 

Chromides, as far as fresh water is concerned, is another name 
for fishes in the family Cichlidae, and the word Cichlids now is 'ap- 
plied commonly to fishes formerly designated as Chromides. \ 

A small order of salt-water fishes is known as Chromides aVd 
includes the family Pomacentridae, which embraces the Gregorys, 
Garibaldi and other species desirable for a salt-water aquarium in the 
home. 

519. What is a Cichlid? 

The word Cichlid (pronounced Sik'-lid) is from the Greek 
kichle — a fish, and Cichlidae is the family grouping for niany Perch- 
like fishes with spines in their fins. 

Most of the Cichlids come from Central and South America, 
Mexico, Trinidad, India^ Egypt and other parts of Africa. 

Cichlids are attractive because of their interesting breeding 
habits, and two or thre^ pairs usually are seen in collections of 
toy tropical fishes. With some aquarists, however, many of the 
Cichlids are not popular on account of a plant-destroying habiU and ' 
a pugnacious nature, especially during breeding time. 

Most Cichlids are hardy, not lensitive to changes to loweiHi’^m- 
peratures, and will live for many Vears in the home aquarium. 

^ f.. 

520. What are the breeding habits of the Cichlids? 

With the^ Exception of Mouthbreeders (a group in which the 
eggs are carried in the mouth of one of the parents), the Cichlids 
deposit their spawn on jtones, depressions in the sand, or on the 
roots or leaves of aquatic plants. They^hatch in from three to 17 
days, depending upon the temperature" of the water. Sometimes 
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one parent assumes full chsirge of the ova and fry a^d drives away 
its mate, but as i rule both parents remain faithful guardians. They 
aerate the eggs'-and clear them of sedimenl by fanning them with 
their fins, and jointly care for their young. When disturbed, they 
pick up the fry in their mouths and carry them from one depression 
to another—a surveillance whicj sometimes continues /or from ^ four 
to six weeks. 

On the other hand, in order to preserve the eggs and rear the 
young it is necessary in many instances to remove the adults on 
the second day after the ova are deposited. Most aquarists prefer 
to take a chance rather than miss the sight of the wonderful parental 
intelligence and ,de\^tion which awaits them if the |»air are so in- 
clined. • 

Fishes of the genus Aiquidens (formerly A car a) are so easily 
reared that Mr. Walter H. Chute relates that in summer it is a 
common sight in the Shedd Aquarium to see in one tank of from 
10 to 15 gallons’ capacity two pairs of Acara fanning their eggs, a 
third pair guarding a flock of young fry, and all taking turns herd- 
ing the unoccupied adults into one corner of the tank. 

Often when a number of Cichlids are introduced into a very 
large aquarium and are in good condition, they will select their 
own mates and continue mates for life; but if the aquarist attempts 
to mate them, a careful watch needs to be kept, for if they dislike 
each other, fighting will ensue and may prove fatal. If the pair 
approve of each other, they will lock lips, tug playfully at each 
other, and at frequent intervals scoop a depression among the plants, 
indicating v. willingness to breed. Cichlids usually spawn again 
within from four to seven weeks after their first spawning, continu- . 
ing until from four to six or even more batches are produced during 
the course of a single year. 

To help the little fishes in their efforts to aerate and clean the 

* eggs by fanning them with their fins, an aerator may be placed 

• within one-half inch of the spawn to create a gentle, circulating 
movement of the water. Mr. Lanier Has hatched many batches of 
CictUd eggs without compressed air and by the use^of a dip tube 
about three times a day, withdra^/ing the water in this and allowing 
it* to falij;ently in the center oi the spawn, thus replacing carbon 
dioxide wi^TTi^ygen and dislodging any sediment which may have 
settled there. 

It is not always easy to distinguish the sexes of Cichlids. During 
the mating season they assume darker colors and appear entirely 
differentf The males commonly are large* and more colorful and 
their dorsal and anal fins^are pointed, while those of the females 
are somewhat rounded. 
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521. What is {he disposition of the Cichlids? 

All Cichlids of the ^enus Ptcrophyllum can be* kept with other 
fishes, but except for this genus, most members of ‘.this family are 
bad-tempered ‘and untrustworthy in a community tank. Only young 
specimens can safely be pjaced with other fishes, and even these 
may Require watching. A few dwarf^ Cichlids introduced into North 
.America during 1934 have proved better natured than most and 
do not molest fishes of other kinds, but invariably when the time 
arrives for breeding these temperamental beauties, it is wise to 
give them a separate aquarium, and they require a quiet location, 
free from disturbance. 

If allowed\plenty of room, young Cichlids c&n be kept together 
and will grow rapidly ifc supplied with abundant food. ■ 

522. Why do the eggs of some species of Cichlids turn white t 

White eggs are dead eggs, due to sudden changes of tempera- 
ture or because they are not fertilized. Mated pairs are necessary 
for the production of fertile eggs. \ 


Jewel Fish, Chanchito, AcARASy scAtAREy Jack Dempsey, 
Mouthbreeders and Others 

(family cichlids) 

523. What are the range and habitat of the African Jewel Fish, 
Hemichromis bimaculatus? 

It ranges from the upper Nile south to the Congo River and 
is found in the subterranean waters of the Sahara Desert. It is called 
also Jewel Fish and Red Chromide. 

524. What are the normal and breeding colors of the African 
Jewel Fisfi? 

The body is olivaceous to reddish brown, shading into a 
purplish crimson in the ventral region. Three bl^ck «inots are 
present, one on the gill cover, one in the middle of the side, and 
another smallei^one at the base of the caudal, though this is not 
always visible. At breeding time the beautiful colors are heightened 
and the body appears as though sprinkled * with gems. The male 
becomes dark golden brown with a deep red sheen, his gill covers, 
sides and fins dotted with rows of bright-turquoise blue spots, while 
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•his ventral region assurfles a bright crimson. The female resembles 
him but her colors are Ifghter, her sj)ots less numerous, and the 
tips of her ai\41 and dorsal fins are more rounded. Also, she becomes 
rotund with ripe ova. • 

The average length of this species i| three inches, maximum jix. 

525 . What are the breeding habits and requirements erf .the 
African Jewel Fish? 

A breeding tank of 10 gallons’ japacity is best, though Mr. 
Lanier has reared njany Jewel Fishes in eight gallon aquaria. If 
possible, it is welljto place the breeding tank where it will receive 
little sunlight and where the adults will not be Asturbed. Some- 
times, if alarmed, they eat the eggs and may do away with the 
young. P"ine gravel or coarse sand should be provided and the 
aquarium well planted with Vallisneria, Anackaris and Sagittaria. 
It is advisable to slope the sand toward the front and set the plants 
along the back and ends of the tank, where they are not as easily 
uprooted. 

Previous to spawning, the pair choose a spawning place and 
carefully clear its surface of silt or other debris. A flat stone or 
small flower pot is acceptable for this purpose. The female deposits 
her eggs in single layers on the stone or on the pot inside or out- 
side. The male follows her, casting his milt upon them. This pro- 
cedure continues until from 100 to 300 or more eggs have been laid 
and fertilized. After the spawning, both parents ^ake turns in 
guarding and fanning the eggs with their pectorals and tails. Dead 
eggs ana debris are promptly removed. The usual hatching period 
is from two to four days, depending upon the temperature. The 
warmer the Water, the sooner they hatch. When the young are 
about to emerge, the parents carry them'in their mouths to previ- 
ously prepared hollows scooped in the sand, usually near the vegeta- 
tion, and guard them continuously, sonietimes moving them many 
tinges to new depressions until they, are able to swim. In about a 
week, when the yolk sac is almost completely absorbed, the young 
afe teady to eat. Their first food should be given ah least four times 
.a day, and six times is better. They will take newly hatched brine 
shrimps ojuihe first day, and on such a fare grow twice as fast. 
For those who cannot feed with brine shrimps, infusoria, rotifers 
and screened Daphnia may be substituted. As they grow older, 
white worms, scraped beef and chopped earthworms are suitable. 

Tlje adults take almost any fish food, but prefer live food. 

The temperature of the water shouW be 75° generally, raised 
to 80° for spawning. 
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526. What are Ahe characteristics of th.e African Jewel Fishes? • 

They are hardy and .usually prove devoted parents, but they 
are temperamental and also as a rule pugnacious. They have sur- 
vived for five years in captivity. 

" • ^ ji • 

52^. What are the range and habitat of the Orange Chromide, 

• * ’^Etroplus maculatus? 

It is found in fresh and brackish waters along the coast of 
Madras, India. 

t 

528. What are^the colors and breeding habiis of the Orange 

Chromide? ^ ' j ' 

This is a colorful species. The body is a golden , orange, dark 
olivaceous on the back, and silvery in the ventral region. Three 
round black spots grace the side and numerous red and golden dots 
and lines also are present. The colors are more vivid during tljie 
breeding period. Dorsal and anal fins are light golden brown, marked 
with brown and reddish shades and edged with black. The ventrafe 
are almost black, the caudal light orange and pectorals lighter. 

The average length is three inches. 

This species can be propagated in a manner similar to that 
described for the African Jewel Fish. A dozen or more eggs are 
deposited on stones, sometimes on plants, until from 150 to 250 
have been laid, over a period of from one and one-half to two 
hours. 

The foods of this species are the same as those of thfe African 
Jewel Fish, also the water temperatures. (No. 525.) 

529. What are the characteristics of the Orange Chromide? 

Like most Cichlids, it will bear watching, though it is not as 
pugnacious as some members of its tribe. Under proper conditions, 
it will survive for nearly three- years in the aquarium. 

530. What is the habitat of the Sheepshead Acara, AEquidiAs 
curviceps? 

The Amazon Basin. It was formerly known as Acafa thayeri. ' 

531. What ari \he colors and breeding habits of the Sheeps- 
head Acara or curviceps? 

The body is light bluish green and shades to a light 'brown 
toward the head. The belly is light cream and has a rosy sheen. 
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The back is dark olivaceous. A dark stripe extends from the ey^ 
to a dark spot *near the middle of the body. The caudal fin, also 
the posterior* section of the dorsal and anal, are a bright yellow 
to orange, spotted with bluish green. The ventrals are light yellowish 
green. It is difficult to give an exact ^lor description of this fish 
which, like most other CichlidJ, is subject to color changes. 

The average length is nearly four inches. * 

This Cichlid is not easily propagated and even if you succeed 
in getting a mated pair, they usual^ dispose of their first few 
spawnings. 

Select a quiet location, free from disturbance, and treat them 
in the same manner as the African Jewel Fish, except that the 
water temperature should be 78° generally, 84° for spawning. 

532. What affe the characteristics of the curviceps? 

A peaceable, temperamental species, it gets on with other fishes 
of equal size, and does not destroy aquatic plants. It will survive 
three or four years in the home aquarium. 

533. What are the range and habitat of the Blue Acara, JEgui-^ 
dens latifrons (formerly known as Acara pulchra)? 

It ranges from Panama through Colombia, Venezuela and 
Ecuador and is found also in the island of Trinidad, where it fre- 
quents drains, water holes, swamp>s and rice fields. In Trinidad it 
is known as the Small Coscorob. 

534. What are the normal and breeding colors of the Blue 
Acara? 

The body Varies from bright green or light yellow to a brownish 
hue with a number of more or less well defined dark vertical bands 
on the sides. Each scale has a small blue^ spot which gives a shining 
blue effect to the sides. The gill covers are blue to blue green, marked 
with darker stripes. Dorsal, anal and caudal fins are reddish brown 
with light bluish green spots, and the dorsal g^jd anal are edged with 
rftldish brown. The colors of the male are much-^brighter during 
.the breeding period. Both sexes at this time show the vertical barring 
morexiistincyy, especially the female, which also has more pointed 
fins. 

The average length is four inches, maximum tix. 

535. What are the breeding habits of the Blue Acara? 

.This species has been known to depbsit its spawn in a depres- 
sion on the bottom of tfe aquarium formed by fanning away the 
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£:ravel with its ftns; also, it can be propagated in the same manner- 
as is the African Jewel Fish. .(No. 525.) 

Blue Acaras in the wild state are very devoted" parents. Mr. 
Guppy states that sometimes 100 young may be observed moving 
aborut under the body of tl^e parent and when any other fish at- 
tempts to snatch one, it is viciousl/, snapped at. In captivity one 
ipay find an occasional exception to this parental constancy, which 
necessitates removing the eggs or young to save them. From 200 to 
300 or more eggs have been^ counted. 

The temperature of the water should be 72° generally, raised 
to 80° for breeding. 

This Acara*\s fond of scraped beef, gardell worms, chopped 
clams, some prepared foods, and fresh-water shrimps. Also, ijt is 
partial to mosquito larvae. 


536. What are the characteristics of the Blue Acara? . 

It is not to be trusted with smaller fishes, but is very ha^dy 
and easy to propagate, and will last for upwards of five years unc^er 
domestication. 


537. What is the range of the Brown Acara, Mquidens portale- 

grensis? 

It ranges from southern Brazil northward to Paraguay and 
Bolivia. 

538. What are the colors and breeding habits of the Brown 
• Acara? 

Often it is greenish to brassy brown, sometinfes showing a 
yellowish sheen, but the' colors vary greatly and the body may 
appear blue. Numerous vertical dark bars appear on the sides and 
one black spot in the midcfle of the body. Each scale is edged with 
black. A dark band extends from the eye to the base of the caudal, 
terminating in another black spot. The dorsal, anal and caudal fins 
are a reddish brOwn, reflecting a brassy sheen. The horizontal bands 
are more pronounced and the body color lighter during the mating 
season. 

The average length is four inches, maximum five. 

The breedfcig habits are similar to those of the African Jewel 
Fish. This species is propagated without difficulty and it is a pretty 
sight to witness a devoted pair guarding several hundred youngsters. 
The eggs hatch in three of* four days and are protected and 'fanned 
by the parents. 
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• 'CV'ater temperature •should be 75® generally, 8(i® for spawning. 

and the foods are the same as those of.the Blue Acara, (No. 535.) 

• • 

539. What afe the characteristics of the Brown Acaras? 

. They ^re not as pugnacious as mo|t Cichlids. Individuals have 
a tendency to rush at one another when a number are kept together, 
but this seems more a matter of playfulness than fighting. 

This species sometimes is confused with the latifrons or Blue 
AcarCy which it resembles closely; bjit the dark band across the 
body of portalegrensis is a distinguishing mark, and the blue is less 
dominant. 

\ The record of survival for this species in captivity is six years. 

540. Whaf the habitat of the Dwarf Yellow Cichlid, Apisto- 
gramma pertense? 

The Amazon Basin. 

541. What are the colors and spawning habits of the Dwarf 
Yellow Cichlid? 

This is a very beautiful fish. The upper part of the body is 
light olivaceous to light buff. The ventral region is grayish sUver 
and the sides reflect a bluish netted pattern. Sometimes a well de- 
fined but broken black lateral band extends from the nose through 
the eye to the caudal base, where it ends in a black spot. All the 
fins are light grayish to orange. A small black stripe extends from 
the eye tb the lower portion of the gill opening. The gill covers are 
orange with bluish green markings. The first rays of the dorsal 
and ventral fiins are edged with black. The colors are more vivid 
during the breeding period. The dorsal and anal fins are rounded 
in the female, long and pointed in the male. Males measure about 
two and one-quarter inches, females one inch less. 

^ The breeding habits are similar to those of the larger Cichlids, 
but fishes of this species are not prolific and a large tank is not 
necessary. They always try to deposit their^^!ggs-« the under side 
^of a flat stone or a shell, out of sight, and one needs to watch closely 
to jdiscover them. Sometimes they will eat the eggs, and if it is de- 
sired to propagate them it is best to remove the adults as soon as 
the eggs are seen. Out of six spawnings, Mr. Lani^*saved only two 
eggs, the others having been eaten by the parents. The young are 
not difficult to raise, however. 

\yhter temperatures should be 75° generally, 80° for spawning, 
ajid^he foods ^re the same as for the Blue Acara (No. 535). 
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j^ 42 . What arejthe characteristics of the Dwarf Yellow Cichlids r* 

They are peaceable and do not uproot the plants like most other 
Cichlids. They may last only a little more than one'year, however. 


543 . What is* the habitat of the ]peacock-Eye Cichlid (Astro- 
^'^^'notus ocellatus) ? 

It ranges through Central South America in the Amazon and 
its tributaries. 


544 . What are the color^ and habits of the Peacock-Eye Cichlijd? 

The typically Cichlid, compressed body, presents. a piebald ap- 
pearance at times, particularly in young specimens, with heavy mol- 
tlings of rich brown or black over a pale yellow background, somlp- 
times interspersed with scarlet spots. The name of Peacock-Eye 
derives from the ocellus at the base of the caudal fin, which consists 
of a narrow scarlet ring surrounding a nearly round black spot; 
Other ocelli may be present along the upper line of the body. The 
front of the dorsal and anal fins is spinous, and the soft posterior 
portion of these fins is large and black like the tail. The scarlet 
of the caudal ocellus is matched by dots of the same color around 
the gill covers and at the rear of the large black eye. 

This specfes has not bred in captivity. 

It is one of the Cichlids which grows large (10 or ^12 inches 
maximum length) and cannot be trusted with smaller fisfies, which 
k approaches in a most placid manner and calmly engulfs. 

Mrs. Willard H. Wright of New York, relating ^er experience 
with a pair which she attempted to maintain in a community tank, 
says that when she acquired them they were only one and one- 
quarter inches long, but th*e male grew rapidly and by the time he 
had doubled his length he had made off with two male Gup{;jies 
and one male Girard^is, and one morning when she looked into 
the tank he was siSfiding on his head with what ap{:)eared to Re 
blood dripping from his distended jaws. It turned out to be tha 
tail of a large Bloodfin which he was slowly swallowing. It took 
several hours for the tail to disappear. (This is a trick of the Black 
Bass, which swwjlows large fishes that sometimes take three or four 
days to go down.) Mrs. Wright likens the piebald markings of her 
young specimens to the markings of the Nassau Grouper, and says 
these Cichlids were tame f^om the beginning, feeding from he^^hand. 

They require a temperature of from >5^ to 80 ^ “ 
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545. What is the haMtat of the Mother of P^rl Cichlid or 

Brazilian Mud-eater/ Greophagujf brasiliensis? ^ 

Southeastern Brazil. 

546. What* are the colors and spawiAng habits of the Motfier 
of Pearl Cichlid? 

The body is light yellow to gray, reflecting a greenish sheen. 
Pearly dots cover the gill plates and sides, giving the appearance 
of eight or more light stripes. Vertical tross bars and shoulder spots 
are present on the bTWies of young individuals and these become 
lees distinct as.thej^mature. Dorsal, anal and caudal fins reflect a 
reddish brown sheen which is much more^vivid during the mating 
season. The* dorsal is edged with black. 

Old males* can be distinguished by the high forehead, which 
is not unlike that of the ocean fish called the Dolphin. Fishes of 
this genus have a large head and the body tapers toward the tail. 
The average length is nearly five inches, with a maximum of 10. 

A large tank, provided with fine clean gravel or sand and a flat 
stone placed among the plants will be needed to breed this species. 
The eggs will be deposited on the stone and the male and female 
assume their care as do other Cichlids. Sometimes one or the other 
takes full charge and it becomes advisable to remove the aggressor. 
From 250 to 300 or more eggs may be deposited, and the fry are 
easily reared. •• 

The temperature of the water generally should be 70®, raised 
to 80® fof spawning. 

This Cichlid likes pieces of beef, beef heart, clam and garden 
worms, and takes also some prepared food. 

547. What are the characteristics of the Mother of Pearl Cich- 
lid? 

• It is not to be trusted with other fishes, especially with smaller 
individuals. It is a hardy species and has stueidi^g^for six years in 
captivity. 

»• 

5^81 What If the habitat of Geophagus gymnogenys? 

It ranges from Rio Grande do Sul (southern Bjaeil) to Monte- 
video (Uruguay). 

Geophagus means hiud-eater, and gymnogenys means naked chin. 
It isjjffficult, therefore, to give the fi^ f common name, and gen- 
it is called , by its specific name. 
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549. What are the colors and breeding habits of gymnogenys? 

The body is rock browii to deep green, the belly lighter. A 
large black sf)ot ornaments the side, and the gill covers, scales and 
fins have pearly greenish dots. The fins are barred and spotted with 
brown. • » 

The average length is nearly five inches. 

The breeding habits are similar to those of the Mother of Pearl 
Cichlid. (No. 546.) Temperature requirements are 75® generally, 
80® for breeding. 

Most prepared foods are acceptable, but pieces of meat, fish, 
mussel and garden worms, and also fresh-water...shrimps are appreci- 
ated. 

This is a pugnacious, vigorous species, 
aquatic plants. 

550. What is the habitat of the Chanchito 

fish, Cichlasoma facetum? 

It is found in ponds and slowly moving 
the Rio de la Plata in South America. As its 
common in Brazil. 

55i« What are the colors and spawning habits of the Chanchito? 

The colors are extremely variable. As a rule the body runs from 
light to dark 'green or brown. Sometimes about seven vertical bands 
are visible on the sides. All colors become intensified during the 
breeding period, when the body may become golden orange, the fins 
•marked with dark red. The English call this species Chameleon-fish 
because of its remarkable capacity for changing color, a fish gray 
body sometimes passing through the reds and browns until it is 
almost black, while the fins may change to orange. 

The males usually ate larger and their dorsal and anal fins 
are pointed. Most aquarium specimens average about four and one- 
half inches but may att»m a length of eight inches. This is one of 
the smallest o^thc'^lnany species of Chanchitos (18 of which are 
indigenous to Mexico). 

Like most of the Cichlids, it spawns on large flat stones, ..andt 
its requirements are similar to those of the African Jewel Fish. 
(No. 525.) 

The little ones hatch in three or four days and in five or 10 
days begin to swim around after their parents in an interesting 
procession. They are stowed away at night in a nest sccfcaoed in 
the sand. The parents may care for them Tor two months and 


very destructiNje of 


or Brazilian Ze^ra- 

\ 

streams tributary\ to 
name indicates, it is 
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Hhen may not turn cannil)al, but for safety^s sake it is as well to 
remove the fishlets when able to fend for themselves. They breeds 
when about njne months old. * 

Chanchitofe -thrive in living-room temperature, which, for breed- 
ing, should be raised to 80°. They are hardy; neither male nor 
female can be trusted with other species, •as they are great fighters; 
also they uproot vegkation, hence the name Chanchito*, meaning gig. 
They will live for upwards of four years in the home aquarium, are* 
carnivorous and subsist upon worms and other small aquatic ani- 
mals in a state of nature. In the aquawum they accept almost any 
food offered, but appreciate live food. 

552. What is the llabitat of the Mesonauta, Pretty Cichlid or 
Flag Cichlid, Cichlasoma festivumH 

It inhabits northern South America and is indigenous to the 
Guianas, the Amazon River, and the great estuary of the Rio de la 
Plata. Formerly it was called Mesonauta insignis. 

553* What are the colors of the Flag Cichlid? 

The almost round body is yellowish to green, with a wide 
black stripe running from the mouth through the eyes to the pos- 
terior tip of the dorsal fin. A black spot, surrounded with light 
green, lies on the caudal peduncle. Indistinct wavy bands cross the 
body. The fins are light yellow with golden brown and white spots, 
and the tips of the trailing filaments of the ventrals are golden 
orange. These sometimes reach beyond the tail. The**iris is brassy 
yellow. 

The average length is six inches. 

Spawning habits are similar to those of the African Jewel Fish* 
(No. 525), but* it is not a prolific species and rarely is propagated. 

The temperature of the water generally should be 75°, 80° for 
spawning. 

This is a vigorous and pugnacious fish, which will survive for 
•morf than five years in captivity. 

It takes almost any food offered. 

554. What is the habitat of the Jack uempsey, uicniasoma 
biocellatum? 

This is arf Amazon species. 

555* What are the colors and breeding habits of ttft Jack Demp- 
sey? 

It yaries greatly in color from light fish green to dark green or 
ioth sexes have si\ vertical bands on the sides, and a dark 
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stripe extends ^rom the eyes through the center of the body, forpo 
Ing a black spot which lies on a lighter background on the shoulders, 
and terminating in a similar spot at the base of the cpdal fin. The 
lower lip is blue green and similar numerous spots* adorn the gill 
covers. The posterior section of each scale is colored likewise. Dur- 
ing the mating season the 'bands disappear, the colors of the male 
are ifiuch moire vivid, the body chSinges to a deep velvety black 
and the blue green spots gleam like jewels over body and fins. The 



Courtesy John G. Shedd Aqunrxunx 


The Jack Dempsey is pugnacious, a plant destroyer, and prefers live minnows 
for its fare; but it is handsome, prolific, easily propagated, and will survive 
'for upwards of eight years in captivity. The specks at the lower left in the 
picture are fry, swimming with their parents. 

dorsal and anal fins, als 9 the ventrals, are edged with red. The 
female lacks the intense colors of the male and her dorsal and ana! 
fins are neither as long nor as. pointed. , 

The length attainpr^-ii seven inches. 

The breeding"1ia£)its resemble those of the African Jewel Ffeh, 
(No. 525.) This species is prolific and propagated without difficulty 
in a large aquarium. Like many other Cichlids, it will ,eat the spawn, 
and if disturbed may swallow the fry also. 

Water temperatures generally should be about 75"^, and foi 
breeding, 80°. 

This is a very hardy, pugnacious fish, carnivorous and an up- 
rooter of plants. It will UVe for upwards of eight years unAw suit- 
able conditions. Its preference is for Minnows, fresh-water shrir/ .S" 
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ferthworms, D^hnia, in /act any live food offered, but it takeii^ 

also cut beef find fish. The young wiH accept prepared foods. 

• • 

• • 

556. How is the Jack Dempsey distinguished from the Chan« 

■ chito?- • 

The Jack Dempsey is distinguished by the dark stripe extend- 
ing from the eye to the base of the caudal, and the black shoulder 
and caudal spots; also by the bluish green gill covers and lower 
lip, and the red border on dorsal and inal fins. 

557. What is the habitat of the Sedate Cichlid^ Cichlasoma 

severuin? • 

It is fount! in British Guiana and Brazil, in the Amazon and 
its tributaries. 


558. What are the colors and breeding habits of the Sedate 
Cichlid? 


The color varies greatly. It may be yellowish, olivaceous, light 
golden brown or almost black with bluish gray or green predominat- 
ing. A number of vertical bands mark the sides of younger speci- 
mens, but usually are indistinct in the adults except for two bands, 
one which joins the posterior bases of the dorsal and anal fins and 
ends in a round spot on each fin, and one lying at the base of the 
caudal. The dorsal and anal fins are greenish yellow to dark brown, 
edged with red and violet. The ventral fins run from light golden 
brown to near black. The forward part of the body bears irregulaf 
dark markings and a number of reddish spots form definite lines. 

The breeding habits resemble those of the African Jewel Fish 
except that a larger tank — about 12 gallons’ capacity — is better for 
propagating this species. The eggs hatch in about four days and 
th» young become free swimming in another four or five days. Water 
temperatures are the same as for the Africia*n Jewel Fish. (See No. 

52s.) 


This species reaches a length of eight inches, though most speci- 
mens averag% about five. 

The foods preferred are strips of beef and fish, garden worms, 
fresh-water shrimps, brine shrimps and other live foCds. The young 
will take prepared foods. 

This Cichlid is not as pugnacious ^as some others, but will 
somjBliTnes uproot plants. It is a hardy ^aquarium species and has 
more than 10 years Tinder domestication. 
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559. What ar<; the range and habitaf of the Black-bandcti 
Chromide or Black Ciehlid, Cichlasoma nigrofasciatum? 

This species ranges from Mexico south through Central America. 
It is abundant in the volcanic lakes Amatitlan and Atitlan in 
Guatemala, wherp it lives near the shore among the larger plants. 

566. What are the colors and breeding habits of the Black- 
banded Chromide? 

The steel colored body tinted with lavender and barred with 
rock brown. The fins of the posterior half of the body are grass 
green, sometimes ruby, and in older males th^tiorsal and anal fins 
are proliferated into trailing filaments. In the breeding season' the 
male sometimes is dressed in a coat of deep black* offset (with 
turquoise gems, and his pectorals become suffused with red. Usually 
eight black bands are noticeable, sometimes turning faint as' the 
body assumes a grayish tinge. 

A maximum length of six inches is reached, but most aquaritim 
specimens are smaller. 

This species breeds in the same manner as the African Jewel 
Fish and the same preparations will be necessary, also the same 
care of the fry, which can swim in about five days after hatching 
and are easy to rear. (See No. 525.) 

The temperature of the water for breeding should be 78^, other- 
wise 70'^ is suitable. 

561. What are some facts about the Black-banded Chromide? 

In the absence of something better it is used for food by people 
who live near Lake Atitlan, but is full of bones and scorned by 
other folks. 

The disposition of this species is ferocious. It is omnivorous, 
subsisting on small plants and animals. It likes live foods but takes 
scraped beef, and the fry will eat prepared baby fish foods. It has sur- 
vived more than five years m captivity. 

562. What is the habitat of Cutter^s Ciehlid, Cichlasoma cut- 
teri? 

Central America, notably British Honduras. 

563. What are ihe colors and breeding habits of Cutter’s Ciehlid? 

As in most of the Cichlids, the color varies greatly. The body 
runs from fish green to grefenish blue, and the ventral region iSkdusky 
yellow in males and young specimens, while* in breeding femalSi^x 
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is bluish green to near iSack. Seven vertical black bands, somewhat ^ 
regularly spac^cf, extend from the dorsal fin to the ventral area. A 
black band e^ft^nds from the eye to the mouth, and a black splotch 
adorns the caudal base. Pectoral and ventral fins are light orange, 
the other fins are reddish, and the anal^is edged with dark brown. 
The iris is ’bluish green and ip certain lights appears goldep. 

The male averages three inches, the female only two and one- 
half. 

Like most other Cichlids, it selects a dark spot for spawning. 
From SO to 100 or more eggs are deposited on stones, flower pots 
or other flat surface^. They hatch in two or three* days and the 
parents protect the fry, transferring them from one previously 
scooped nest^to another until they are ab^ut four or five days old, 
when they ‘can swim. The same treatment should be given them 
as is recommended in the case of the African Jewel Fish, and the 
water temperatures should be the same. (See No. 525.) 

The young will take prepared foods. The adults like scraped 
beef, also Daphnia, white worms and other live foods. 

This Cichlid is not as pugnacious as some others of its tribe, 
and appears quite hardy. It will survive for upwards of two and 
one-half years in captivity. 

564. What is the habitat of the Golden Cichlid, Cichlasoma 

aureum? 

Southeastern Brazil. 

565. What are the colors and breeding habits of the Golden 

Cichlid? 

The body is golden orange in color, or light brown, with a 
greenish sheen. At times three dark spot^ appear on the sides, and 
usually there are five or six dark indistinct vertical bands. The 
ventral region is yellowish. Opalescent spots adorn body and fins, 
the latter being silvery to light yellow, the dorsal and caudal 
have a reddish edge. Adult males have more pointed dorsal and 
anal fins, and are more brilliantly colored. 

The ma:i|mum length is 10 inches, most specimens averaging 
about five. Males are larger in this species. 

This Cichlid is not difficult to breed, but, ai*in the case of 
other members of this group, it is not always easy to get a pair 
to mate. Eggs are deposited on flat stones in a secluded place and 
fanp^^^ by the parents, and when the fty hatch, in two or three 
*(viys, they are moved aboaj, Cichlid fashion, to previously dug pits. 
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Sometimes the female assumes full charge* and it is advisable to' 
remove her mate. 

Though this is a fairly peaceable Cichlid, it is well not to place 
it with smaller fishes. 

# It will survive for five >^ears or longer in captivity. 

566. 'V^^hat is the habitat of the ^ed-breasted Cichlid, CicA/a- 

soma meeki? 

This Cichlid, called also yucatan Cichlid, is found in lakes and 
rivers on the Pacific slope of Central America, particularly in Sal- 
vador. 

567. What are the color •and habits of the Red-breasted Cichlid? 

The body is gray or light olive green, with six dark wide vertical 
cross bands and one short lateral band which extends from the eye 
to the third vertical band. The mouth, chin, lower part of gill 
covers and belly are bright reddish salmon, which fades into the 
ventral and anal fins. These fins are spotted with red and edged 
with red or brown. The pectoral fins are dusky and have no mark-\ 
ings. The dorsal is dusky and streaked with bluish green, the tips 
of its rays being reddish brown or red. The gill covers have one 
black spot at their lower edge and are streaked with blue. Another 
black spot lies at the base of the caudal fin. A bright area back 
of the pectorals, is formed of numerous golden yellow scales. The eye 
is black, with a ring of bright blue. 

This is one of the more desirable Cichlids because of its mild 
nature. Two pairs may be kept in the same tank and each will 
breed and care for its own family without warring upon the other 
pair. This Cichlid will also live peaceably with Moonfishes and 
other species. The breeding habits are similar to those of the African 
Jewel Fish, and the foods ^and general requirements are the same. 
(See No. 525.) 

568. What is the habifat of the scalare or Brazilian Half Moon, 

Pterophyllum scalare? 

This species, called also Fresh-water Angel Fish^ and Ladder 
Fish, is taken in northern Brazil, Guiana and Venezuela, in the 
Amazon, EssequiJ)o and other rivers. The name Half Moon refers 
to the outline of the fins and not the body. Scalare is from scalaris^ 
a ladder, and alludes to the banded body and fins, evenly marked 
off like the rungs of a ladder. 

Another species, P. eitnekei, now is reared in the United St^t^ 
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even larger iflimbers than the scalare and frequently is miscalled 
by the latter^s name. , ‘ 

A third species not often available is P. altum, 

56 ^. What are t^e colors qff P. scalare? 

back ‘is olivaceous and the* compressed body silvery. Six 
or seven wide black vertical stripes which adorn the sides terminate 
in the large dorsal and anal fins. These stripes vary in intensity 
and at times almost disappeftr. The body and saillike fins reflect 
a beautiful violet sheen. The long rays of the ventral fins are bluish 
white to light yellow and sometimes extend beyond the long anal 
fin. The pectorals are transparent. 

Sexes are difficult to Sistinguish, but the female is trifle moi; 
highly colored and all the filaments of the male’s fins are longer. 

570 . What are the breeding habits and requirements of th^ 
scalare? 

It has been known to breed in its second and third years. a\ 
tank of from 25 to SO gallons’ capacity should be used, well planted\ 
with Sagittaria, Cryptocorync or VaXltsncrta, Just before they are 
ready to spawn, the fishes will be observed carefully cleaning the 
surface of the leaves on which the eggs are to be deposited. Then 
the blunt ovipositor of the female becomes apparent and is used 
to place her eggs on the selected leaf, the male distributing his milt 
over them from a shorter and more pointed organ. The fry hatch in 
about three days at a temperature of 82°. As a rule thfe scalare 
dp not eat their eggs and the typical Cichlid care which the parents 
give their young is hard to miss; nevertheless, for safety’s sake it 
sometimes is advisable to remove the leaf to another tank, using 
the same water in which the eggs were laid and supplying compressed 
air. There may be 400 or more eggs at one spawning. 

One pair observed by Mr. Lanier spawned in alkaline water 
(pH 7.6) at a temperature of 76°. The tank, which was of 1*56 
gallons’ capacity, contaihed 15 scalarcs. The breeding pair wece 
successfully screened from the others, and after transference of the 
eggs they were removed to a 35 gallon aquarium, where they spawned 
again 21 days later. ^ 

Scalares generally are kept at a water temperature of about 76°, 
and this is raised to 85° for spawning. 

The fry need to be fed when about to become free swimming, 
four days after they emergfs from the eggs. At this stage infusoria, 
rotifers, and, when procurable, newly hatched brine shrimps 
the best foods and should be given every three hours at least. When ^ 
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the fry have be^n free swimming for two weeks, stmined Daphnia ^ 
may be supplied, also very small bribe sjirimps. The fry assume 
the adult shap^ in four weeks. 

57*1. What^re some interesting facts gbout the ^sca/are? • 

It is a graceful, not to say majestic little fish, ’the aristocrat 
of the pigmies, with a mild nature and a robust physique. •* 

For many years scalar es were reared only in Germany and 
shipped to the United States. Many f)eople who now buy “home 
grown’’ scalarcs for 25 cents are not aware that imported scalares the 
size of a silver quarttff formerly sold for $12.50 each. At that time 
the chaetodon was called “the poor man’s scalare.** 

The mairimum body length is six indies, the depth over five 
inches. From the tip of the dorsal fin to the tip of the anal fin, 
the spread is nearly 12 inches. 

572. What are the natural and artificial foods of the scalare? 

This species is omnivorous, subsisting on both plant and animal 
life — insects, beetles, worms and fish fry, also Riccia, Salvinia and 
other floating plants. 

In captivity, prepared foods are accepted, also canned shrimp 
and scraped beef. Live Daphnia, brine shrimps, white worms, fresh- 
water shrimps and mosquito larvae are relished, also small floating 
plants. 

573. How long will the scalare survive in captivity? 

One has lived in the Steinhart Aquarium for over 10 years. Air 
though the popular belief is that scalares prefer slightly acid water, 
this specimen has lived happily all these years in an alkaline medium. 

^574. How are P. scalare, P. eimekei add P. ahum distinguished 
• from one another? 

* The fin formations and colors are rTeaily similar in these three 
species, but obvious differences exist in the shape of the body and 
the profile of the head. 

The body of P. cimeket is longer than high and the curve of 
the forehead is gentle, i. e., it lacks the angle noticeable in the 
others. > * 

The body of P. altum is higher than long, and the profile of 
the head shows a deep indentation where^the top of the snout meets 
.the. forehead. 

The scalare attains a ‘much larger size than the eimekei, its al- 
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^most round body sometimes measuring six inches in length, and the 
indentation in the profile of -its head is not as deep, as that of P. 
altum, 

575* What special care do^the P. eimekei and P. altum require? 

^ The habits and foods are about ^the same for all Ptcrophyllum 
species. Mr. Lanier has bred eimekei in alkaline water (pH 7.6). 

576. At what age do P. sesjare and P. eimekei breed? 

The scalare do not breed until after they reach their second 
year. The eimekei will breed in their first ye'at and usually spawn 
again about three weeks later. A pair in the Steinhart Aquarium 
spawned 19 days after tlfeir first batch of eggs had bd&n laid. This 
species is more easily propagated than sc alar c. 

577. What is the habitat of the Disc-shaped Cichlid, Sy 

physodon discus? 

This species, usually called by its generic name, is indigenous^ 
to the Amazon. 

578. What are the colors and breeding habits of the Disc-shaped 

Cichlid? 

The colorj vary, but commonly present a green or brownish 
green appearance, with numerous vertical bars. The pectorals and 
ventrals are small, but the dorsal and anal fins extend "from the 
front of the body (about on a line with the root of the pectoral) . 
ifearly to the caudal base, the dorsal giving one the impression of 
hair combed pompadour fashion. Steely emerald wavy stripes extend 
from the snout backward, some reaching nearly to the center of the 
body, which is strongly compressed. In the female, the central rays » 
of the caudal are shorter. 

A successful rearing of this* species, accomplished by Mr. Gustav 
G. Armbruster of Philadelphia, was described in The Fish Culiuriit 
(June, 1935). We learn that as spawning time drew near the adults 
changed to a deep chocolate color, their vertical bands becoming 
jet black, their dorsal fins edged with bright red and tfceir pectorals 
a brilliant orange red. Spawning occupied about four hours, and 
both parents iedtmed the eggs. The pair having spawned and eaten 
their eggs on a previous occasion, Mr. Armbjruster this time took 
the precaution, after 24 hours, to remove to another tank the slate 
slab to which the eggs adhered, and so succeeded in saving and, 
rearing 47 of the young. 




Photograph, by Robert J. Lanier 


Pteropkyllum eimekei 13 days old. Hatched in water pH 7.6. 



Photo^^ph by J. Solini 
Pterophyllum eimekei 1 weeks old. 
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The eggs \iiere amber and smaller th^in^most Cichlid eggs. They 
* hatched in two and one-half days, the yolk sac disapV>eared tv^o days 
later, and the black fry Ted from the bottom, their .first food con- 
sisting of animalcules, principally rotifers, sieved tlirough bolting 
clo<,h, after which they took screened Daphnia. They were hatched 
at a temperature* of 85°, pH 6.8. The water was kept in motion by 
two aerators. Growth was rapid, and in four weeks the largest 
measured three-fourths of an inch, the adult shape was assumed, 
vertical bands appeared, also orange color in the dorsal. 

The Disc-shaped CichliO is a knowing fish, friendly, good- 
natured and interesting. 

It reaches a length of eight inches and a*^eight of about seven 
inches — more than eight if the fins are included, being nearly circu- 
lar. It is the fish for those who like ‘‘something big enTfugh to se^,” 
though many aquarium specimens average no more than four inches. 

Mr. C. H. Peters says that even full grown specimens Wall 
not harm a Guppy. Mr. Armbruster found that his specimens favored 
a diet of mosquito larv<e and Tubifcx worms. \ 

579. Where is the Egyptian Mouthbreeder (Haplochromik 

multicolor) found? 

It is recorded only from Egypt. 

580. What ate the colors and breeding habits of the Egyptian 

Mouthbreeder? 

» 

The body is dark olivaceous with irregular dark brown markings 
and the scales glow with metallic greens, blues, orange and violet. 
The anterior tip of the anal fin of the male is red. The dorsal and 
anal fins are spotted at the base with bright bluish green dots and 
edged with blue, red, green and a deep golden orange. The dorsal 
and anal fins are uniformly spotted with orange, blue and green.'' 
The female is not so brightly Qolored. Her jaws and head are larger 
and her belly yellowish. ^ 

The average length is two and one-half inches. • 

The male alone or both male and female prepare a “nest’^ for 
the eggs, Cichlid fashion, consisting of a depression which is formed 
by fanning the sand away from a selected area with JRe fins. They 
then take mouthfuls of sand or gravel, and spitting it away from 
the nest, dig a depression about three or four inches in diameter 
and one or more inches deep. The female prcks up the eggs and 
incubates them in her mofith, and either she or the father should 
be transferred to another tank after her duties have begun, because* 
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A pair of Egyptian Mouthbreeders {Haplochromis multicolor). The female 
(right) has larger jaws and the rear of her dorsal fin is rounded. 


he will annoy her, and may cause her to devour the eggs. The fry 
hatch in from 14 to 17 days and commonly number from 12 to 60, 
though this depends upon the age of the mother. One specimen in 
the Steinhart Aquarium laid 97 eggs. The young remain in the 
mother’s mouth two or three days until strong enough to venture 
forth. She takes no food while caring for eggs and fry and the 
babies swim back into her mouth for protection. She protects them 
also by picking them up. Often they prove too tempting, however, 
and fall a prey to maternal cannibalism, and it is customary to 
remove the mother four or five days after they first swim out of 
her mouth. Some aquarists remove her as soon as the young are 
seen. Water temperature generally should be 75°, raised to 80^ 
for breeding. 

The disposition of this species is uneven. As a rule, it will live 
J^armoniously with fishes of its own size, .but the male, on occasion, 
will give the female a “beating up.” 

• Any food offered is accepted, and^j^nder proper conditions this 
species will last three years. 

581. What is the habitat of the Large African Mouthbreeder 

(Tilapiamheudeloti) ? 

It is taken along the west coast of Africa. 

582. What are the colors and breeding habits of the Large 

African Mouthbreeder? ^ 

The body is steel blue with a brassy sheen, also a number of 
black spots, and with a silvery belly. During the mating season a 
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^ velvety black Wotch is visible on the thcoa't, more noticeable in the 
* female, and the colors brighten. The gill covers bf the ?,re 
shining yellow, those of'the female a light rose col^. 

The average length is five inches, maximum seven. 

^ Like the Egyptian Mouthbreeder, this Cichlid drops its eggs 
in a git prepared in advance by b(jth parents; but it is the male 
yvhx) picks them up and carries them in his mouth during incuba- 
tion, which covers 12 or 14 days, and the fry do not leave the 
father’s mouth until they can swim. He watches over them in the 
same manner as does the female Egyptian Mouthbreeder over her 
young. The female should be removed as sojjn as he picks up the 
eggs, as she will annoy him and may cause him to devour them. 
The fry number 20 to 9^ and have a number of dark bands on their 
sides, also a greenish black spot at the base of the dqrsS fin. Th^se 
markings disappear as they mature. * 1 

Water temperatures should be the same as for the Egyptian 
Mouthbreeder. \ 

All foods offered are accepted, and this species is very fonp 
of algae and soft plants. Under suitable conditions it will thrive for 
from one to six years. After four years, however, it generally is too. 
large for the home aquarium, and as it molests other fishes and 
uproots plants, eating their delicate roots, it has not proved popular. 
Like the following three species of the same genus, it seldom is seen 
in the fancier’s collection: T. natalcnsis, T. sparmani, and T. zHli. 


LIVE-BEARERS 

Mexican Top Minnow, Brackish Water Millions, Limias, 
Guppy, Mollies, Moonfishes, Swordtails and other Top 
* Minnows 

(family poeciliidae) 

583. What is the habitat of the Mexican Top Minnow, Belone- 
sox belizanus? ^ 

Southern Mexico, Yucatan and Guatemala are the home of this 
minnow, also Biitish Honduras, whose capital is Belize, from which 
the fish is said to have received its specific nqme. The generic name 
is from belone, meaning needle, and refers to the long pointed 
jaws and sharp teeth. Otfier common names are Live-bearing Pike 
and Viviparous Pike. 
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584. What are the colers and breeding habits of the Mexican 
JSaS Minnow, Belone&ox? 

N^tyh^sides/pf both sexes are clothed fn lustrous bronze green, 
interspersed with irregular horizontal rows of black’ spots, and a 
large black spot is present at the beginning of the tail. At night ’Sie 
fish appears* banded with black. The ey^is large,* with a luminous 
golden iris. • 

The male averages about four inches, the female five or more. 
This is the largest of top minnows and eight inch specimens have 
been recorded. • 

This species matures in six months but is not eaSily bred. Mis- 
carriage sometimes occurs. The young are nearly three-fourths of 
an inch long at birth and fall a prey to theij; parents unless provided 
with hiding-places. Though among the smallest viviparous species 
of fishes, this* is the largest live-bearer thus far introduced from 
tropical fresh waters into the home aquariums of North America. 

The water temperature generally should be 75°, 80° for breed- 
ing. 

Under suitable conditions this top minnow will survive for two 
years. 


585. What are the characteristics of the Mexican Top Minnow? 

The name of “Pike’^ relates to its savage nature, not to the 
family in which it belongs. Its natural foods are small fishes, tad- 
y poles, water insects and snails, and it will devour fishes half its 
own size, always being ready to make the best possible use of its 
long, Pikelike, somewhat curved and never-closing jaws beset with 
strong teeth for tearing flesh and crunching shells. Nevertheless it* 
has enemies, even among aquarium fishes, and the Cichlid, Crcni- 
cichla lepidota, has been known to destroy it. 

Despite its preference for live foods, it will take raw beef heart 
rf cut in thin strips. 

is the habitat of Girardufts metallicus? 

* The streams of Cuba. 


587, What aat the colors and breeding habits of G. metallicus? 

Both sexes have a series of 16 short yellowish ^lyved markings 
running vertically from just above the pectoral fins to the base of 
the caudal. The back* is yellowish or fish green, the belly much 
lighter. All fins are colorless except the dorsal, which shows a black 
spot at its base. 
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The male measures nearly two inchesf the female about three. 
From 40 fb 160 living young are produced in, each brood, and 
they are born at short intervals, a few at a time. The parent^t»"d^^ ’ 
not eat their, young if they are well fed, but it is ^visa1t)le wO ^'.et 
thf tank where it will receive good light and plant it well with 
Anacharis, Vallimeria, N^clla and Riccia. 

The temperature should be 7Q° generally, 75° for breeding. 
At 78° young are produced about once a month. 

This is a peaceable little fish, good for the community tank. 

It is omnivorous, with a penchant for vegetation. It is satisfied 
with prepared foods, an occasional treat of live foods, and an 
abundance of algae. • 

588. What are the rafnge and habitat of the Brackish-waiter 

Millions, Pcecilia vivipara? ( 

The mangrove swamps of Trinidad and eastern South Amerdca 
coastwise from V’'enezuela to northern Argentina claim this little 
fish, also Porto Rico, Martinique, Tobago, and the Leeward j[s- 
lands. According to Mr. Guppy, it is ^‘partial to dirty, grass-gro\<fn 
drains subject to tidal influence, with very foul, black mud.’’ (Bibli- 
ography No. 219.) Often it is found with the Guppy. 

589. What are the colors and breeding habits of the Brackish- 

water Millions? 

The female, which closely resembles the female Guppy, is plain' 
fish gray except that the edges of her scales are dark and when 
young she has a black ocellus in front of the dorsal fin, and faint 
cross bars. The male is not gaudy like the Guppy and differs with 
locality. In parts of Trinidad, he sometimes glistens with an electric 
blue iridescence, his dorsal and caudal are decorated with black, 
red and yellow margins, he possesses cross bars and also, when young, 
a silver ringed ocellus like that of the female. In other localities his 
colors run to chrome, gold^* icu, and salmon. 

The size differs according to locality. Some waters contain many 
fishes of this species in which the males are noticeably smaller than 
the females, and aquarium specimens usually show this peculiarity, 
females measuring up to three inches and males onl) half as much. 
But near the sea, where live food is exceedingly abundant, both 
sexes may meirf^ure three inches. 

This species, which is viviparous as its. name indicates, begins 
to breed at about threec months of age, and as the females grow 
larger, they produce heavier batches of >joung, these not infrequently 
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• 

numbering as many as •140. In the wild waters, schools of gravid 
femaj^ swim together. • ^ ® * 

tem^ature of the water should, be 70° generally, raised 
lor bfeeding. However, this fish is accustonjed to muddy, 
brackish water and does best in old, standing aquaria, apparently^not 
objecting to the change to fresh water. ^ 

• # 

590 * What arc the characteristics of the Brackish-water MiU 
lions? 


More active little fishes than Gilppies, easily becoming panic 
stricken, they rush away on the slightest alarm. They live in large 
schools, like the Guppfes. In the aquarium they have proved hardy 
and good-natured. Like the Guppies they have an insatiable appetite 
for mosquito larvae, taking also other smill animals, as worms and 
crustaceans. They are scavengers by nature, but extremely fond 
of algae and young plants. In captivity they accept prepared foods, 
cracker crumbs, toasted bread crumbs, chopped meats, fish and shell- 
fph, minced earthworms or white worms, brine shrimps and other 
live crustaceans of small size. 


591. What is the habitat of the genus Micropcecilia? 

Two little fishes of this genus which occasionally reach the home 
aquariums of America are taken in Brazil. These arc M. parce and 
M. branneri. Another, collected in British Guiana, is M, bijurca. 

592. What are the breeding habits of the Micropoecilia? 

They are live-bearers, but so far have not been successfully 
maintained in aquaria, because of their great delicacy. 

The females are the larger, reaching one and one-half inches, 
and the males smaller, measuring one inch. 

593. What are the colors and characteristics of the Micro- 
poecilia? 

Th e v^ are as pretty as they"TO ifasl, with upturned mouths and 

large fins, usually vertically barred, and rounded caudals. 

In parce both sexes have shoulder spots, the male having another 
spot on his caudal peduncle and a third just above the gonopod. 
His caudal tfnd large dorsal are vari-colored, with yellows pre- 
dominating. ^ 

In branneri the male’s dorsal is wing-shapeefj his colors blue 
-and gold, and he is altogether a very elegant little creature. A black 
spot is present on the caudal peduncle •in both sexes, surrounded 
with yellow, or, in the m^le, with red or green. 
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594. What is the habitat of the Dwarf ^imia, Limia heteran- 
dtia? 

Santo Domingo. 

595. What are .the colofs and breeding habits of the Dwarf 
,,Lhnia? 

The body is fish green, varying to light brown in both sexes. 
On the male’s dorsal fin are two dark curved lines edged with deep 
orange, and he has several dark vertical lines just below his dorsal 
fin. The female’s dorsal and anal are edged jvith black, and a dark 
spot is present at the base of her dorsal. 

Young are dropped jt intervals of five or six weeks. ' 

A water temperature of 78° is suitable. 

596. What are the characteristics of the Dwarf Limia? 

Like all other Limias, it is robust and good-natured, trustwortl^y 
in the community tank. 

The males reach a length of one inch, the females about tw>p 
inches. 

Like others of its genus, this Limia is an algse eater and will 
take prepared fish foods. Live foods are relished, also. 

597. What is the habitat of the Blue Limia, Limia caudofasci- 
ata? 

This little fish, called also Blue Foecilia and Blue Live-bearer, 
comes from Jamaica in the West Indies. 


598. What are the colors and breeding habits of the Blue Limia? 

A metallic blue sheen glitters over the fish green body, inter- 
rupted by six or seven dark on the posterior portion,^. 

The base of the dorsal bears a spot which is dark in the femaie, 
yellowish in the male. 

The young, frequently numbering less than 50, are produced 
with monthly regularity. ^ 

A water temperature of 70° is suitable generally, raised to 80° 
for breeding, 

The male reaches nearly two inches, the female nearly two a»i 
one-half. 

Foods and disposition are the same as those of the Dwarf Limia, 
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599* JVhat is the habifat. of the Banded Limia, Limia vittata? 
spec^ inhabits clear stream!, ditches and muddy lagoons 



a: 


6 ao. What* are the colors and breeding habit& of the Bailed 

Limia? • 

Both sexes are dusky yellow. The female’s fins are transparent 
with a few dark spots, and indistinct small dark spots form hori- 
zontal lines on the sides of the bod^. Her length is nearly four 
inches. The male’s dorg^l and caudal fins bear irregulkr black mark- 
ings. He measures about two and one-half inches. 

At intervals of five or six weeks youn^ are produced in varying 
numbers of from SO to 300 or more. If well fed, the parents do 
not eat the fry, but a well-planted tank is advisable. 

The temperature should be 70° generally, 75° for breeding. 

The nature is mild, physique robust. 

Algae is an important food item and Goldfish foods are suitable. 


6 oi. What is the habitat of the Humpbacked Limia, Limia 
nigrofasciata? 

This species, also known as the Black-banded Limia, is col- 
lected in Haiti. 


% 

6 0 2 . What are the colors and breeding habits of the Hump- 
backed Limia? 

The body of mature specimens is yellowish with about 10 verti^ 
cal bands of black. The rounded dorsal and anal fins are marked 
with black. The female is less brightly colored. Only the male 
possesses the hump, which develops after his first year. 

This Limia measures about two inches. 

Batches of young are produced every five or six weeks, the 
frnTireight to 30 or more. 

• Water temperature should be 70° generally, 80° for breeding. 
The characteristics and foods are the same as those of the 
Dwarf Limia, 

603 . What is the habitat of the Guppy (Lebiste^^reticalatus) ? 

It is found in Jamaica in the Greater Antilles, and three other 
Islands of the British* West Indies — Trinidad, Tobago and Barba- 
dos; also in Surinam (Dutch Guiana), \^nezuela, and in St. Lucia 
(Windward Islands). 
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It is variouoly known as Belly-fish because the female usually is 
* distended with young, Rainbow-fish because of the\g)ectru^fev4^dj 
males, Guppy-fish from k distinguished scientist, ai^ MiKon^a^ 
cause of its immense numbers. * ’ / 

^ Its principal enemies in the island of Trinidad are a Cichlid called 
the Mullet (Crcilicichla satatilis)^ a pugnacious. Pikelike fish which 
inhabits streams and pools everywhefe and is a ruthless destroyer of 
Guppies, and Rivulus {Haptochilus) harti, which swallows whole 
even large specimens. ^ 

604, How is the word Guppy pronounced^ 

It is pronounced as spelled — the first syllable rhyming with cup 
(not with coop). In 186S^ R. J. Lechmere Guppy, then President of 
the Scientific Association of Trinidad, presented this fi§h, together 
with two other pigmies, Rivulus harti {micropus) and Anableps 
anahlcpSy to the British Museum, where Albert K. L. G. Guntner 
named the species Girardinus guppyi, hence the common name' of 
Guppy-fish; but another preserved specimen, from Venezuela, hkd 
been named Poecilia reticulata in 1859 by Wilhelm K. H. Peters, 
Professor of Zoology at the University of Berlin, and after 38 years 
the older name was revived and modernized as Lebistcs rcticulatus, 
but the little fish always will be called the Guppy. 

The name has an exceedingly interesting etymology. To quote 
from information supplied by Guppy’s son, Mr. P. Lechmere Guppy 
of Trinidad: The Guppys are descended from the family of Guy 
Pigli of Florence, whom Dante knew and to whose heraldic arms he 
refers in Paradiso, ('‘Mighty already was the Column Vair.^’ Line 
103, Canto XVI.) 

On the migration of the family into France, the name became 
Goupil, and when, on the revocation of the Edict of Nantes, the 
Goupils were compelled to seek shelter in England, the name was 
Anglicized into Guppy. Says Mr. Guppy: 

'T find that Irishmen and persons who do not speak English are 
prone to pronounce Guppy in a similar rli'ariiicr <?onpil The ^ap^ily 
here and abroad all pronounce the name to rhyme with cup, and niy 
grandfather, who died in Trinidad at the age of 87 and my father 
also at the age of 80 always used this pronunciation. I have also been 
to the City of Bristol where the former was born and\t is thus pro- 
nounced by Bristolians.^’ 

605. What are the colors of the Guppy? 

The female is plain fisfi gray, and it is the male which has earned 
the name of Rainbow. No two males are exactly alike, and rainbows 
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seem actually to flit before one in aquatic miniatur#, in a combina- 
ticW'm»orange,^.ght green, pink, deep purple, pale blue and magenta,* 
^ijt\bla:k sp& and lines irregularly disbursed, as the males indulge 
in'*"4ifeir tireless occupation of courting the females. The colors are 
b^st seen with the light falling over the observer’s shoulder. Thf *fry 
are fish gray like the mother, males not Acquiring" their colors until 
about two months old. * * 

Fanciers have taken advantage of variations in form and color 
among Guppies and by artificial selection have been able to fix cer- 
tain admired color patterns and to produce new breeds, such as the 
Swordtail, Lyretail, Siyartail, Gold, Blacktail, LaceCail and Sailfin 
Guppies. Kissel’s Lacetail and Bird’s Eye Dorsal are examples of the 
fancier’s art in this respect. 

606. What si*ze do Guppies attain? 

Among aquarium specimens the females usually measure about 
one and one-half inches, though they may attain to two and one-half 
inches, and the males measure slightly less than one inch. 

607, What are the breeding habits of the Guppy? 

The female is attended by several males. 

The eggs are fertilized and developed in the ovarian cavity. Gup- 
pies breed when about two and one-half to three months old, when 
about half grown. As a rule the fry number 25 or slightly more at a 
birth, but older females may produce from 50 to 100 young. In 
some localities the broods are very small. Mr. Guppy thinks this is 
due in^Trinidad to a habit of moving about in shallow water amon^ 
the matted, grassy borders of reservoir dams. (Bibliography No. 
219.) 

One will observe the black ‘^puberty spot” characteristic of ma- 
ture females of live-bearing species. This is situated just above the 
, anal fin and is due to the accumulation of pigment in the peritoneum 
near the ovary. The older tbe./^:h, the larger the spot and the more 
swollen it becuiiift' in 'gravid specimens. 

One will notice that the anterior rays of the anal fin of the male 
are modified into an intromittent organ, or gonopodium, for directing 
the milt to th^ puberty spot of the female, where internal fertilization 
takes place. Differences in structure of the gonopodium occur in dif- 
ferent live-bearing species, and it may be fitted withilboks and spines 
,to secure it to the puberty spot during the very brief interval of 
transfer of the spermatozoa. As in other Ijye-bearing species, females 
which have been fertilized will bear broods of young over a period 
of six or eight months without the presence of the males, the sperma- 
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tozoa of these fishes, like those of the viviparous snails, which also 
*breed indefinitely without the males, being preserved Ulive witt^^e 
bodies of the females. * r 

The youngs at birth measure about 10 mm. and are'^able tdpeft 
SiWdfy to safety if the means are available. The father nips pieces out 
of them and tl^e mother sWkllows them whole. They school the day 



Drawn by ^Icnry Uhlig 


Guppies 

Female (above) with Lyretail male (left) and Blacktail male (risht). 

Nearly everyone begins with Guppies. At living-room temperature they breed 
once in three months, much oftener when the water is warmer. The fry number 
from 25 to 100 at a birth and school the day they are born. 


they are born. Males and frmiln tirr pcpdi iced in equal n umbers. 
Partial sex reversal has been observed among Gu^ies7"t Bibliography 
No. 178.) 

In a thickly planted tank of 15 gallons’ capacity it is not neces- 
sary to remove the parents. The young appreciate a floating jungle of 
Riccia, or mats of fuzzy plants anywhere in the aquarium, in which 
to hide, and wTH eat prepared baby fish foods, powdered yolk of 
egg, graham or soda cracker dust, oatmeal broth, and juices of meat 
and shellfish. ^ 

Guppies are extremely hardy and. will survive in water as cold 
as 55°, but a temperature of 68° causes. 'them to breed about once 
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in tl^ree months. If this *is, raised to 73°, they will breed every four 
WP'^kS. » * 

66C» What are the natural and artificial foods of the Guppy? 

. • It is best known in its native waters as a persistent pursuer of 
mosquito larvae, and subsists al^ on tiny crustaceans, aquatic.worms, 
and algae. - 

Young and old browse on the algae of the aquarium. Adults are 
fond of yolk of hard-boiled egg, chopped fish, meat, shellfish, pre- 
pared fish foods, and of course live foods such as Daphnia, white 
worms, brine shrimps, And mosquito larvae. A common custom is to 
hang a strip of raw meat in the Guppy tank for a few hours and let 
them pick ^t it. • 

609. What is the disposition of the Guppy? 

h^xcept for cannibalism, it is entirely harmless to other fishes, 
only the tiniest fry being unsafe in its presence. 

Guppies are hardy and commonly survive for upwards of three 
years in the aquarium. 

610. What are the range and habitat of the Sailfin, Mudfish, or 
“Molly” (Mollienisia latipinna)? 

It ranges from South Carolina to northern Mexico, where it in- 
habits lowland streams and brackish swamps, ditches and muddy 
pools. 

The generic name is spelled also Molliencsia and there are nearly 
a dozen species of “Mollies’’ taken in the waters of Mexico, Centr^ 
America, South America and the West Indies. 

This species, along with Gambusia patruelis, was introduced 
successfully into the Hawaiian Islands, where it has proved an effec- 
tive destroyer of mosquitoes. 

61 1. Whr?t thv coluib and breeding habits of the Sailfin? 

The back is fish green, the sides a deep green, blue black and 
garnet, with five or six interrupted dark lines running horizontally 
from gill covers to tail. The long saillike blue dorsal of the male is a 
much admired appendage, raised to its greatest height when the fish 
is contented. The females are plainer and lack tb^ “sail.” In the 
^breeding season orange tints are added to the head and breast of 
the male. ^ 

The maximum length of five inches is attained in salt water. 
The Molly breeds iiu^pring and summer, beginning when about 
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half grown. It fe viviparous, and rather delicate. Females aboj^ to 
*bring forth young should not be moved to another t^k or distutt)^ 
in any way as this may cause premature birth, dead 3 fcj;ingsterj^^ai^ 
the loss of the ‘mother. The breeding tank should be of at leastnO 
gallons’ capacity. The young are exceptionally large at bjrth (three- 
eighths, of an incb), and woods are ^produced from three weeks to 
threfe months apart. (See No. 613.) The parents do not eat the babies. 
The sex can be told from birth by the intromittent organ of the ma^e. 
Water temperature shouljl be 68°, raised to 75° for breeding. 

612. What are the interesting characterislics of the Sailfin? 

It is a comfortable looking little fish, of friendly dispositioh, 
which lives in fresh, bracktsh, or salt water. It will survive .three years 
in the aquarium. 

613. Is the Black Molly another species of Sailfin from 

latipinna? \ 

No, it is a color variation of il/. latipinna , which is sometim^^s 
found black or partly black in its natural habitat. From these choice 
Black Mollies a few breeders have developed a most popular home 
aquarium fish. 

A Black Molly reported by Douglas H. Orrock {Home Aquarium 
Bulletin y May, 1935) produced batches of young at regular intervals 
of 30 days — about 40 fry in each batch. 



Photograph by Edwin H. Perkins 


The Black Molly is a color variation of Mollienisia latipinna, which sometimes 
is found black or partly black*in its natural habitat. From these choice Black 
Mollies, a few breeders have developed a most popular fish for the home 
aquarium ’ 
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614. yhat are the natural and artificial foods of the Sailfin? ^ 

* "MoSquito ^vae, insects and aquatic . vegetation, particularly 
ffl^imontous aigSfe, form the natural foods. As it is largely herbivorous, 
it reifuires a plentiful supply of algae. The aquarium should be sup- 
plied with an abundance of plants and set in a sunny location. Pre- 
pared foods and live foods suclb as wax-wrms, mosquito larvae and 
brine shrimps are taken, and it is fond of boiled egg yolk, chopped- 
meat, fish and shellfish. 

615. What is the habitat of the Giant Sailfin or Giant Yucatan 
Sailfin, Mollienisfa velifera? 

It comes from Yucatan. 

616. What ari the colors and breeding habits of the Giant Sail- 
fin? 

The sides are bluish green and numerous metallic spots reflect 
many rainbow tints. The belly and lower jaw are deep orange. The 
dorsal saillike fin of the male is as long as his body, about one and 
three-quarter inches in height, and marked with a definite pattern of 
red, orange, light brown, blue and green, which reflects a lavender 
sheen. This fin develops slowly, attaining full size when the fish has 
passed his second year. The female’s dorsal is small and her colors 
plain. 

The average length is four inches, maximum six. 

The breeding habits and foods are the same as those of the 
Sailfin Molly. A 10 gallon tank should be provided and located where 
it will -receive at least two hours of sunlight a day. More of the fry- 
will be saved if the tank is well planted with AnachariSy Ludwigia^ 
Vallisneria, and Crystalwort, The young are nearly one-half inch long 
at birth. 

The water temperature should be 75*^ generally, and 80*^ for 
“breeding. 

This Molly haa suivived for four years in captivity. 

617. How is Af. velifera distinguished from other Mollies? 

Usually by its larger, lacy dorsal fin, though a good male speci- 
men of Sailfin Molly may have a dorsal nearly as large and beau- 
tiful. Also, it is a larger fish. 

618. What are the range and habitat of MoUienisia sphenops? 

It ranges from Texas south through* northern Mexico and in 
Central America, in lowlaq^ streams and brackish estuaries, also in 
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^ quite salt watet. M, sphenops cuneata ranges from southern Texas 
* through Costa Rica and Pahama to Colombia, aqd M, sp/ienops 
vandepolli is abundant in fresh-water pools in the '\\Sest Indies a^d 
Leeward Islands. 

619. colorsfand bree^ding habits of Af. sphenops? 

•' ‘The body color runs from olivaceous to light gray, the ventral 
region yellowish to bluish white. The male has dark vertical bars 
alternating with stripes of nretallic blue. His dorsal fin usually is 
edged with light orange, this and his caudal being spotted with dark 
brown. The sides are marked with horizontalVows of dots. 

This species is very variable in size and color. The male averaj^es 
two and one-half inches, the female three to three and oue-half. The 
large dorsal is not unlike that of the Sailfin. . j 

The water temperature should be 65 generally, raised to about 
80® for breeding. \ 

The young, born alive, number from 20 to 35 at a birth. The 
tank should be set in a sunny location. \ 

The foods are the same as those of the Sailfin. This Molly hi^s 
lived for three years in captivity. 

620. Which fishes are included in the group known as Moon- 
fishes or Platys? 

Nearly alV these fishes are color variations or breeds of the Blue 
Platy, or Blue Moonfish, Platypoecilus maculatus, which inhabits the 
waters of southern Mexico and Guatemala, and include* the Red 
Platy, Black Platy, Spotted Platy, Golden Platy, Gold Crescent.Platy, 
Red Crescent Platy and many others. It is an error to call these 
breeds ‘‘varieties,” as the Red Platy, “var. rubra'' Black Platy, “var. 
nigra'' Spotted Platy, “var. pulchra'' and so on. 

Forms which have been developed in aquaria are regarded by the 
Bureau of Fisheries as “without standing in scientific nomenclature.”* 
Though named as varieties, they are only variations. (See No. 62.) 

The Moctezuma Platy, P. variatus, is a distinct species according 
to Dr. Myron Gordon who brought it from Mexico. Like the Blue 
Platy, it exhibits a number of color patterns. 

621. How ha^e the differently patterned Moonfishes been pro- 
duced? * 

These are produced largely by artificial selection, i. e., careful 
breeding from the most colorful and promising offspring of the par- 
ent stock. For example, the Golden MoqBfl$h, which suddenly ap- 
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peared in a tank of Blue Moonfishes. (Bibiliography^No. 179.) By 
careful selection, this spontaneous variation has become a ‘^fixed” 
variation. 


62^2. How trre the sexes of Moonfishes distinguished? 

The anal fin of the female fs fan-shaped while that of th*e male^. 
is pointed. The female is larger and not as vivid. 

Moonfishes reach a length of fron^one and one-quarter inches 
to nearly two inches. , 

# 

623. What are the breeding habits of Moonfishes? 

They are live-bearers, and will not eat their young if well fed 
and the aquarium is provided with surface plants, where the fry may 
seek safety. Breeding traps are not necessary. The different variations 
will interbreed, producing many remarkable color combinations. The 
young in each batch number 18 or 20 and the females remain fertile 
until four families are born, intervals of many weeks sometimes 
elapsing between broods. 

The temperature for breeding should be 80°, otherwise 72° is 
suitable. 

624, What foods do Moonfishes require? 

They are omnivorous and appreciate mixed foods, such as dried 
shrimp or* other prepared foods, fresh chopped fish, clam or mussel, 
mosquito larvae, Daphnia, white worms and algae. , 

The fry take the finest prepared foods, brine shrimps just 
hatched, white worms chopped fine, and screened Daphnia. 


J625. What is the range of the Mexican Swordtail, Xiphophorus 
helleri? 

• It is found in lowland streams of Atlantic drainage from southern 
Mexico to (juatemala. 

There are four varieties of X, helleri: X. helleri guntheri of 
Guatemalan risers, X^. helleri strigatus of the Atlantic slope of south- 
ern Mexico, X. helleri brevis of British Hondura^^and the more 
familiar A^ helleri rachovii of the Atlantic slope of ftuatemala. 

Xiphophorus means sword-carrier. The other names are from 
people, except strigatus which means striped, and brevis which means 
short. 



206 . 1001 QUESTIONS ANS^RED 

626. What ar« the colors and breediqg ’habits of the Me9:ican 
Swordtail? 

• • • 

The sides often are a metallic blue green with a r^diateral stripe 
and three or more dark vertical bars. The swordlike appendage of 
the male is yellowish green, sometimes orange or red, 'but always 
bordered with black. Colore are varied and the female is less brilliant, 
•but* although her shape is similar to that of the female Guppy, she is 
two or three times as large and much more beautiful, having an 
orange red lateral band. • 



Male Swordtails sometimes measure five inches, including the sword. The 
young, born alive, may number only eight or over 200. Complete sex reversal 
from female to male occurs in this species. 


The femaJe may measure nearly three inches, the male attaining 
to five inches including the sword. 

These live-bearing fishes reproduce once a month, usilally with 
40 to 53 young at a birth, though they may number only eight or 
over 200. The adults are cannibals and unless well fed and kept in a 
large, well-planted tank, will eat their young. The sword of the male 
is fully developed in about one year, and sexual maturity is reached 
by the female in one year, revealed by the ^^puberty spot'^ described 
in the female Guppy. Complete sex reversal from female into male* 
occurs in this species. See Nos. 5S, 56. 

The water temperature should be between 75^ and 80^. 

All prepared foods are taken, and live foods are appreciated. Un- 
der correct conditions, Swordtails will survive four or five years in 
captivity. 

627. What arfi come interesting facts about the Mexican Sword- 
tail ? 

It received its scientific name from Haeckel, and reached the 
United States about 1910. 
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'^wo males will not get, along well togetjier, but U three or more 
are placed in the aquarium, there usuaHy is no trouble. * 

Swordtaijs'^fiould not be mated with spotted Moonfishes, though 
the t^o genera’ readily cross breed. Dr. hteron Gordon discovered 
that: ^ ^ 

“When a perfectly healthy black-spoited platyfish is mated to 
an equally healthy Mexican ^ordtail killifish, hybrid fisHes arq. 
born each of which will invariably develop black tumors in various 
degrees of intensity.” * 

Dr. Gordon found, singularly enoSgh, that (Bibliography No. 
148 ): • 

. “Neoplastic disease [technically melanosis] in fishes has a defi- 
nite hereditary basis and appears only ii^ fishes arising from the 
mating of unlike species.” 

628. How is X. helleri distinguished from X. helleri var. 
rachovii? 

The latter is smaller, has a black crescent at the base of the tail, 
and the vertical bars on the sides are more in evidence. The tail 
is not as long as that of the helleri. 

629. What is the habitat of the Montezumse Swordtail (Xipho^ 
phorus montezumae) ? 

The basin of the Panuco River in eastern Mexico (northern Vera 
Cruz and southern Taniaulipas). 

630. What are the colors and breeding habits of the Montezumae^ 
Swordtail? 

The body is a dusky red orange, the back a little darker. The 
ventral region is grayish silver. The most characteristic feature is a 
definitely reticulated or chainlike pattern over the body. Along the 
middle of the sides there are two dark lines where the chainlike 
patterns meet. There is a very close resemblance, in color pattern, 
to* the Platypoecilus variatus, especially in the females of both spe- 
cies. 

The breeding habits are similar to those of the Mexican Sword- 
tail. From 40^0 ISO young may be produced at a birth. The tank 
should be provided with plenty of aquatic plants t^aerve as hiding 
places for the fry. 

♦ Dr. Gordon informs us that this refers to^“any spotted Platy, even a 
golden spotted Platy,” where the spjots aie irregularly distributed, and “not to 
the definite crescent moon, onp-spot‘or two-spot marks often seen in Platys.” 
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, A water tc!!nperat^ir« of 75° generally is suitable, 80° for breed- 

Most all foods offe* 'd are accepted, and under favorable condi- 
tions this species will si3kv*'ive for two and one-half years. 

It reaches a^length,/; ..three and one-half inches. 

How is X. moutezumae distinguished from the so-called 

‘‘hybrid Montezumae**? 

The true Montezumx lias small black spots evenly spaced in 
parallel horizontal lines, while the hybrid Jhas irregular spots that 
form uneven lines. True Montczumms are much rarer than the hy- 
brids. 

The Four-eyed Fishes 
(family anablepid^) 

632. What is the habitat of the Four-eyed Fish, Anabl^ps 

dowei? 

The streams of Central America. 

633. What are the habits and characteristics of the Four-eyed 

Fish? 

This species is viviparous, bringing forth from 20 to 25 young in 
a brood, and the length attained is from four to eight inches. 

It is regarded as a curiosity because of the peculiar eyes, which 
enable it to see above and below the surface of the water at the 
’same time. The eyes are crossed by a horizontal bar w^hich appears 
darker than the eyes and gives the appearance of two pupils, an 
upper and a lower. When the fish is submerged, the level of the 
water reaches to this bar so that the upper half of the eyes is above 
the water, the lower half in the water. 

Four-eyed Fishes swim at the surface most of the time, in 
schools which are arranged in platoons led by one fish. They fi^ed 
on insects and floating matter. When frightened, they skim over the 
water or jump, two feet or more at each effort. They are extremely 
difficult to capture, being able to jump over a seine with ease, though 
they usually are taken with a tow-net or seine. 

The bacl ?%3 light coffee color, and a creamy band, extending 
from the root of the pectorals to the base of .the caudal fin, is edged 
with a dark stripe beloy and above. The belly is fish gray. The 
ventral and anal fins are pale yellow, the other fins dusky. 

Mr. H. Walton Clark and Mr. LaJnierj while members of the 
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Crocker Expedition of K32, succeeded in 
with ^ SO foot minnow seifle. They were 
over five weeks «n the Yacht Zaca, and 
great difficulty ‘in procuring fresh water foB 
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[pturing 18 Four-eyes 
in a wash boiler for 
well despite the very 
.hem. 


VJfAMILY HKMIKAMPHID^) 

634. What are the range and habita^ of the Halfbeak (Dermo- 
genys pusillus) ? , 

It lives in the fresh *and brackish waters of the Dutch East In- 
dies, Malay Peninsula and Siam. 

635* What are the colors and breeding habits of the Halfbeak? 

This is not a brightly colored fish. The long cylindrical body is 
brown or dark fish green, and the ventral regions whitish. The snout 
is pointed and the upper jaw is about half the length of the lower 
one. The male has a reddish dorsal fin and his body is smaller and 
slenderer. He usually measures about one and one-half inches, the 
female two and one-half inches. 

This is a live-bearing species, from two to 20 or more young 
being born at a time. The adults cannot be trusted with the fry. 

A water temperature of 75° is suitable generally, raised to 80° 
for breeding, v 

636. What are the characteristics of the Halfbeak? 

It snaps at the food sideways at the surface of the water, will- 
take most prepared foods, but is especially fond of live foods. 

It will survive about two years in captivity and does not disturb 
other fishes in a community tank. 

$37. Does the Halfbeak require salt in the aquarium?. 

No. hlany have been reared to maturity without salt. However, 
sho'uld they lose their equilibrium, add one quart of salt water to 
each gallon of fresh water and it will soon rectify this condition. (Mix 
two level tablespoons of salt with a quart of water. This added to 
the fresh Water* produces a salinity of approximately 1.016.) 



l:^OLDFISHES 

v, ‘ 

63 ^. To what familyj/''^fisihes doas the Goldfish belong? 

The Goldfish is a Carp, Carassius auratus (meaning “gilded 
carp”), and belongs in what is called “the largest natural family of 
fishes, the C 3 prinida” — Carjfe, Minnows and Daces. There is only one 
genus and one species, but since the Chinese began their extensive 
experiments in artificial variation several hundred years ago, many 
breeds have been produced, some exceedingly beautiful, some strange 
and grotesque. The Gofdfish descends from the plain dark graV or 
greenish brown Carp of China, and if artificial selection is diion- 
tinued, it reverts to the color and form of the wild ancestral type. 

639. Is the Goldfish a native of North America? ^ 

The Goldfish is a native of China from whence it has spread all 
over the world, having been introduced first into Japan, then Euro^, 
America and other countries. 

640. When was the fancy Goldfish first known? 

Accordiijg to Ting-Pong Koh, a Chinese writer of distinction, 
the start of the fancy Goldfish was made with a red-scaled wild fish, 
Carassius auratus, during the T’ang Dynasty, 618-906, in the 
Chekiang Province of China. Other colors were recorded in the 12th 
century. The fishes have been cultivated in vessels instead of in ponds 
since the Ming Dynasty, 1368-1643. 

The paired caudal fin appeared in the 16th century, the telescope 
eye prior to 1619, and the absence of a dorsal fin not later than 1726. 
The Lionhead was developed early in the 19th century. 

641. When did the Goldfish reach Japan? 

According to Mitsukuri, an authority on Japanese Goldfishes, 
Japan has a record of Goldfishes brought from China in ISOO and 
later, though the Telescope did not reach Japan until 1895, nor the 
Celestial until about 1902. 

** 

642. When did the Goldfish reach the Occident? 

Some say- it reached England in 1611, others that it was first 
sent from China to France as a gift to l)ladame de Pompadour, some 
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time between ^,74S anil /1 764. It reached America about a century 
‘later. 

In approximately New York City boasted at least one pet 
shop, on lower, Broadw^^ where aquaria were sold a-s Well as Gold- 
fishes and silver fishes \ robably American Roach), turtles, polly- 
wogs and feathery Jjfi-obably Cabomba and Myriophyllum) 

and a plant t^%dwigia. Our informant, who is 80 years 

old, says, “I had a rectair^^ular aquarium in those days.” 

643. What'^ade the Goldiiuh popular? 

Its ready 'adaptability to changes of water temperature, its bril- 
liant color, and the fact that it does well at living-room temperature, 
68° to 72°. * 

644. How can one select healthy Goldfishes? 

Look the fishes over carefully for perfect fins and the absence 
of white spots, sunken eyes, and bodies that taper markedly fiom 
the rear of the gills to the tail. A healthy fish spreads its tail fin and 
carries its dorsal fin erect, except under the stress of emotion, ^d 
has a full eye projecting slightly beyond the line of the head. ' 

645. How can one distinguish between a Japanese and Ameri- 
can Fantail, a Veiltail and a Comet, all of which have long 
tails? 

The Japanese Fantails have short bodies and long flowing tails, 
whereas the American Fantails have longer bodies and shorter tails, 
which commonly are held horizontally. The double tails of the Fan- 
tails are separated vertically and generally are forked. The tail of the 
Veiltail is double, more elongated, square, and hangs like a veil. The 
Comets have slender bodies with large forked tails. 

646. Where did the Comet Goldfish originate? 

It is believed to have originated in the United States. Hugo 
Mulertt laid claim to having developed the Comet in 1881 and to 
having named it after a long-tailed comet seen in American skies 
that year. 

647. What is^ Japanese Fringetail Goldfish? 

The Fringetail has a short, round body, all the lower fins are 
paired, the dorsal is long and as high as the’ body is deep, and th6' 

* All temperatures are Fahrenheit. 
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double flowing tail may Tae. longer than thelfiU. The*Fringetail with 
• slightly forked tail is called also the Broadtwlbut in some specimens* 
the tail is deefjly forked and these are calleSftibbontails or Swallow- 
tails^ 

^8. What* is a Telescope Goldfish?, , 

Telescopes are those in which the eyesp!J^;e. Some are of varfbus 
colors, occasionally orange, red, white, nprple and blue, or may be 
jet black. Varicolored ones are called (^ico Telescopes^lack Tele- 
scopes are called Chinese Moors. Telescopes may be''*¥tiRail or Broad- 
tail, scaled or scaleless! Their bodies are short and round, and in 
rkhly colored specimens even the eyes are of various hues. 

By c^mon assent the handsomest oi Goldfishes is the Calico 
Telescope. ^ 

649. What is meant by Nymph? * 

The Nymph is essentially a single-tailed Fringetail. It is a cross 
between a Comet and a Fringetail, having the Comet’s body and the 
Fringetail’s flowing caudal fin. 

650. What is a Shubunkin or Calico Goldfish? 

It is of the type of the Common Goldfish, with a strong tail and 
a body mottled with gold, blue and brown. Some Shubunkins are 
scaleless. In England a new Shubunkin has been developed, known 
as the Bristol Shubunkin. Chiefly it differs from the older type in the 
length arfd character of the tail, which is three-fifths the body length. 



651. What is a Celestial Goldfish? 

The Celestial has telescope eyes on the top of the head which 
can look only heavenward. Some Celestials lack the dorsal fin. It is 
not true that the Chinese develop Celestials by keeping them in dark 
narrow troughs, compelling them to look up to find the light. Celes- 
tials are bred by artificial selection, the same as all other Goldfish 
oddities. They are not as hardy as other Goldfishes, and rare expert- 
ness is required to rear them. 

is an Egg-fish? 

Koh describes the Egg-fish as ‘^a short-bodied^sh with normal 
eyes and without the ’dorsal fin.” It is like a Lionhead without the 
hood. These fishes seldom have been seen^n America. (Bibliography 
No. 1S2.) 
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653. How havte scalep^ Goldfishes been produced? 

The Scaleless Japd \^e FHngetail and Scaleless yeiltail Telescope 
have been bred from Jat^nese Fringetails and Chinese Scaleless Tele- 
scopes. Scales are not but are transparent and difficult »to see 

with the naked eye. Scalj^^ iS Veiltails, Comets and Nympjis also haye 
been produced. ' 


654. How^e Lionheads\;nd Orandas distinguished? 

In botn^diws a peculiar excrescence called a “hood^^ begins to 
develop at about six months. There are several kinds of Lionheads 
and in some the hood is limited to the top of the head, in others it 
surrounds the eyes also.^ne kind has a long tall. In the Lionhead 
the dorsal fin is always absent, while in the Oranda it is aiways pres- 
ent as in most other Goldfishes, and both fins and body* are larger lhan 
the Lionhead’s. In both fishes the caudal fin is double, and cbth 
average about six inches in length. The Oranda is a more valuable nsh 
and was produced in Japan about a century ago by crossing \he 
Lionhead with the Fringetail. Calico Lionheads and Orandas now Are 
on the market. ^ 


655. What is the value of fancy Goldfishes? 

Seventy-five dollars is not an exorbitant price for an Oranda. 

As recently as 1929 the sum of $500 was paid for a blue Tele- 
scope Veiltail at a London exhibition of the British Aquarists' Asso- 
ciation. Among valuable Goldfishes the record is held by Old Black 
Joe, owned by Otto Gneiding of New Jersey. The fish, a jet 
Moor, was father of a numerous progeny. During the World War hfe 
changed to red, white and blue, became known as Miss Liberty, and 
was used to forward the sale of Liberty Bonds. Old Black Joe was 
valued at $5,000 and lived for more than 20 years. (Incidentally, he 
never heard of pH.) 

656. What is a Chinese Moor? 

It is the only jet black Goldfish which has been produced. It is 
called also the Veiltail Moor Telescope because of the character of 
tail and eyes, ^he dorsal fin is high, the body round, the scales a 
rich velvety blatk. The Chinese Moor does not always remain black 
for life. Under the microscope the scales show large groups of blacks 
color cells and small groups of golden cells, and the fishes may change 
color at any time, when the black pigment fades. 
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657 « Do Goldfishes change color? 

Any Goldfish is likely to revert Ito i; ncestral dark gray or 
greenish brown, the color of the wild Carjf 'According to Mitsukuri, 
during the late summer of their second all inmviduals change 
‘t'heir color. See preceding question. hy No. 222.) 


658. What length will a Goldfish at^^ under normal condi- 
tions? f 

Only the Common Goldfish attain?^ great leugjj;^^ this coun- 
try, Common Goldfishes kept in ponds for breeding purposes have 
attained a length of two feet. 


659. How-long do Goldfishes live under* normal conditions? 

They are** known to live for from 25 to 30 years when given 
ample swimming space, proper food and uncontaminated water. An 
unusual record for a group of Goldfishes is that in which 65 lived in 
a 120 gallon tank of running water for IS years without a fatality. 
They were fed with dry food daily and new plants were introduced 
once a year. 


660. To what extent does captivity stunt the growth and limit 
the lives of Goldfishes? 

The best record we have is of a Goldfish which^ lived in a six 
gallon aquarium for 25 years and measured only four inches when it 
died; i. Ow, the length of life may not be interfered with but without 
free swimming space the growth is radically limited. 

65 i. Is it necessary to cover the Goldfish aquarium? 

Goldfishes seldom attempt to leap from running water, but the 
balanced aquarium should be covered if the more slender bodied 
•Goldfishes occupy it — such as the Common, Shubunkin and Comet. 
These may jump out. The cover should be set on corks to provide an 
air space, r»r a wire cover may be used. 


662. On what do Goldfishes subsist in a state of nature? 

'^"'"GJiulishes are called vegetable feeders because they can live 
exclusively on plant substances, although they yiRe also aquatic 
^worms, insects, snails, small crustaceans and other minute animals. 
Adults are not cannibalistic. Like most qjther little fishes, they are 
fond of mosquito larvae and make themselves useful in this respect 
in house ponds. • 
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vo«ii4Ai,o larvae only for the sake of pur- 
thcfre some nutriment in this food? 


663. Do Goldfishes eaj 
suing the prey^ 0: 

Many years ago a 
lyzed to settle this point 
spond. The compoun^^ 
one-third teaspoon" 5i *dnd on^-fifth of a pint 

pork! He stated that iris.pt for a long time and w£ 


ildfish enthusiast had mosquito larvae ana- 
‘d then prepared an artificial food to eorre- 
^ed of a quart of wheat flour, one egg; 

of lean boiled 
was much appre- 




dated by his fishes. 

664. What HSve*the Japanese found to be the most desirable 
food for Goldfishes? 

The Japanese prepare a boiled mash of 80 parts of wheat and 
20 parts of corn meal, with a dash of ground shrimp for flat or and to 
provide lime, which every animal needs. (Lime can ber provided also 
with ground bone.) \ 

In feeding Goldfishes in open ponds, one Japanese method is\to 
sink the food in porcelain dishes to prevent contamination of tne 
water, one-half foot below the surface for adult fishes, two inch^ 
below for larval fishes. \ 


665. Name some foods which have been used successfully at 

American Goldfish farms. 

Corn cut from the cob, raw or cooked, toasted bread crumbs, 
crumbled zwieback, ground puppy biscuits, thick sour milk, cream or 
cottage cheese, boiled vegetables, boiled cereals, raw or boiled roe of 
marine fishes, boiled vermicelli, raw mussels or clams, crumbled 
graham crackers, stale bread, peanut meal, soy bean meal, wheat 
corn middlings, ^‘Menhaden type fertilizer,’' liver meal, Cod liver, and 
egg yolk. 

666. What are the spawning habits of the Goldfish? 

It begins to breed at two years, is excellent for spawning when * 
between four and five years, but breeds for some years longer. 

Spawning occurs several times from March to July, or May to 
September, at a temperature of about 60^. It is customary to segre- 
gate the females in January and February to prevent the males from 
chasing or driving them — an exhausting procedure. ^ ^ 

From 2,00(1 to 70,000 eggs are laid each year, according to the 
age of the femal?. Five hundred or more may be laid in one day. 
They are the size of a pin-head and resemble soap bubbles. In small '' 
quarters the parents will Sat the eggs immediately. Some breeders 
think it well to allow them to eat a few of the eggs for stimulant. 
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The .fry have a better diance where therwm plent;f of vegetation. 
They hatch in three to six days at a fempVkure of 60® to 70®, in 
the lesser time at the higher temperature. JSne hardiest fry emerge 
fromahe egg tail first and are at birth t^ee-sixteeirths of an inch 
4ong. The yolk sac is absorbed in about ^{^ee days and the fry then 
being to swim about in search of food: they look and 

act like mosquito larvae. They are canniba^Ut, larger eating smaller^ 
They swim at the surface and should be ^otected from rain in out- 
door pools and from drafts indoors. Ugjfelly they assuM the adult 
form and color at six weelfs, but sometimes much 4atcx 

Many novices have* succeeded with the fry, though the young- 
sters should be placed in an aquarium by themselves if the eggs 
have beei^ laid in an indoor tank. Great cajp must be taken in trans- 
ferring them to water of the same temperature. The Japanese pro- 
vide spawning^ fishes with Ceratophyllum and willow roots for catch- 
ing the eggs, and at American hatcheries Cabomba often is used, 
also Myriophyllum and the roots of the water hyacinth, the custom 
being to transfer the plants, with the eggs attached, to an aquarium 
apart from the parents. The eggs are glutinous and adhere to the 
vegetation they fall upon. 

667. What is the best food for Goldfish fry? 

Some baby fish foods consisting of finely ground shrimp, ground 
clam, desiccated egg yolk, et cetera, may be purchased, but as live food 
always is best, it is customary to feed the young first with infusoria 
and othet animalcules. Oatmeal broth, or the yolk of hard-boiled eggs 
pressed through cheesecloth or a fine tea strainer, provide an excellent 
food for the first three months, the most delicate period in a Gold- 
fish's life, and clean earth always should be provided for them to 
browse in. Live Daphnia and earthworms finely chopped are desir- 
able food for fingerlings when procurable. 

• The rule with fish culturists is to feed infant fishes five times 
a day during the first three weeks or so, then three times a day for 
a few more weeks, then twice daily, and finally at the end of three 
months, once a day. 

What disease often kills all the fry of Goldfishes raised 

indoors? 

. Gill fever — a sirnple cold, contracted because of a draft over 
the surface of the water where they coneregate, or by crowding, or 
too much dry food. The surface should be screened with muslin 
when there is danger of a drah. 
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669. How caa we tm wa»u 6oUiMm ^ •fMm.tuft 

w^ea mwniag filgiwf iv : » . 

In ibe matins sea^ tile maa«s are dittli^iBulieti by a **pe8rl 
beading” on thfc ^1 cov^ and pectoral fins, and ite females 
distention of their tod fea^lyitb eggs. 'Hie mate drive the femider 
about the tank/wl ^th ay ixax driving tlie females, spawning is 
wef. 

670. Can lbs in Goldfisneaijw aecerminpa except in the spaWlt* 

ing seasw? *' , 

According to German authorities, the sex can be told at all 
times by an anal depression in the male and an anal protrusion ifl 
the female. ‘ 

671. Why do Goldfishes become egg-bound? 

Because of underfeeding, stagnant water or other unnatural en- 
vironment. An egg-bound fish may die unless relieved. (See No. 962.) 

672. Why do Goldfishes usually die in a short time in the home 
aquarium? 

The three common mistakes of the novice which have killed 
enough Goldfishes to stock all the waters of the United States are chill- 
ing, overcrowding and overfeeding. Thermometers, aerators and good 
judgment may*obviate these errors. 

673. How many Goldfishes are bred in the United States an- 
« nually ? 

The latest survey of this industry made by the Bureau of Fish- 
eries was for the year 1928, when there were about 770 commercial 
Goldfish ponds in this country. The production for that year was 

21.500.000 Goldfishes, valued by the producers at $942,000. Of 
these, 17,000,000 were Common straight-tails, worth $573,000, and 

4.500.000 were fancy breeds, largely Comets, worth $369,000. 

It has been assumed, in view of the craze for toy tropicals, that 
the production of Goldfishes had been greatly diminished; but an 
estimate made by a reliable Goldfish breeder places the production 
in 1934 at 26,000,000, with 6,000,000 imported from japan 
are being made ftq restore the fancy variations. 

* i 

674. How was the monogrammed Goldfish produced? 

The monogrammed Gdidfish arose in connection with pigment 
studies at Wesleyan University, carried on by Dr. H. B. Goodrich 
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and Romna N. Mercer; It found ^ttlred aaries .isliuit^ 
white areas would retain tneir cc^or^ wpte so^ pnt on 
skin would bechnfe invaded by red pigmeiit. fisti was anesdietised; 
with cbloretonel some of its living sc^es phiKked out of their pockets 
and transfened quickly to pockets made.ihady for them, until the 
monogram Had been product. The specin^ S^^^endy months. 

675* Is there any remedy for sput nn |a a uoiansur 

If this is a natural sef^aration of tlju^n, little can begone. If it 
really is a split, rt will heal itself. 

6(76. Can all types of Goldfishes be kept together, and do they 
get on^with native fishes? 

Goldfishes*are snobbish and each type does best by itself. If one 
has a collection, however small, of one kind and introduces a specimen 
of another kind, the newcomer will be set upon, its fins torn and its 
life made miserable, if not impossible. If in the beginning the aqua- 
rium is stocked with several kinds and all individuals must get ac- 
quainted together with their new quarters, there is a better chance 
of success. They do not molest other species, and among northern 
native fishes which may be kept with Goldfishes are docile Sunfishes 
(Little, Peacock, Everglades Pigmy, Orange-spotted, Diamond and 
Black-banded), Suckers, Black-banded Dace, Catfishes, Roach 
(American and Pearl), Chubs, Killies and Silverfins. .. 

677. What temperature is suitable for Goldfishes? 

They like cool water — 59"^ to 65°, but will thrive and breed in 
living-room temperature, 68° to 72°. Warmer water distresses them’, 
especially in small quarters. In the wild state, they breed in water 
of about 60°. 



EUROPEAN FISHES 

678. Which European fishes are most popular in American homf 
aquariums?** 

•• 'The Loaches, commoipy used as scavengers and of which there 
are severaj^ species, including the Marbled Loach {Nemachilus bar- 
batulus), Spined Lpith {Comis tmnia), and Weatherfish (Misgurnus 
fossilis); the ' Bitterling {Rhodeus sericeuf), the Golden Tench 
(Tinea auratus) which is a relative of the Common Tench (T. vifl- 
garis), sometimes used in garden pools, and the Golden Ide or Orft 
(Leuciscus or jus). All are*of even disposition, though large Specinjens 
of Golden Ide are predacious. 

The Loaches 
(family cobitid^) 

679. How can one tell the Loaches apart? 

The distinguishing marks in Loaches are the size of the fish, the 
number of its barbels, the eye fold, and the character of the suborbital 
spine and fins. 

The barbels: The Marbled Loach has six barbels, all on the 
upper lip. The* four middle ones are nearer together and those at the 
angle of the mouth extend back to the pre-operculum. • 

The Weatherfish has 10 barbels, four nearly equally distanced 
on the upper lip, four short ones on the lower lip, and one long barbel 
at each angle of the mouth. 

The Spined Loach has a mouth beset with six short barbels, two 
close together in the middle of the upper jaw, and two longer ones at 
each angle of the mouth. 

(The Dojo has 10 barbels, six on the upper lip and four on the 
lower, and the Malay Loach has six barbels, all upper.) 

The size: The Marbled Loach is smaller than the Weatherfish, 
seldom exceeding four inches and with a maximum of five and one- 
half. The body is less elongated, the bead larger and brqpder, and the 
mouth larger. * ■** 

The Weatherfish reaches a maximum length of one foot, but most 
aquarium specimel^s average about four inches. 

The Spined Loach is the smallest of European Loaches, with a 
recorded maximum length *of four inches in Germany, France and 
Japan, and three inches in England. In Austria many mature spcci- 
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mens have been taken which measured and (ine-half inches. 

The body of the Spined Loach is mere compressed than that of 
Nemachilus Sitid'Misgurnus, and the back ns arched. 

T^he eye j old: In the Marbled Loach the skin does not cover the 
jeye, but forms an immovable flat band toward the opercular border. 
In the Wedtherfish and Spined Loach, the thin sfajn goes over the 
eye without forming a fold. • 

The suborbital spine: In the Spined Loach both points of 'the* 
erectile suborbital spine are curved backward. In the \^eatherfish 
this spine is completely covered by skin^and canik^be erected. 

The fins and scales'^ In the Marbled Loach, the caudal and pec- 
torals are rounded and the latter are less deep than those of the 
Weatherfish. The fins of the Weatherfish are small, also its eye, and 
though emirely distinct from the Dojo, it is'*regarded as its European 
representative.* 

The scales of the Marbled Loach are so small and delicate that 
they can be seen only under magnification, and the head, breast and 
abdomen are scaleless. 

680. What are the characteristics of the Loaches? 

Most Loaches roil the water, wallow in mud or sand, and as a 
favorite pastime take mouthfuls of sand, squirting it back through 
the gill openings. They swallow air, which is absorbed by the walls of 
the intestinal tract, and, like other air-utilizing fishes, are able to 
withstand very foul water. 

The Marbled Loach is shy, hiding under stones, also fragile, as 
it dies qflickly when removed from the water. 

The Spined Loach burrows like a rabbit and is said to emit a 
peculiar sound when captured. 

The name of loach is from locher — to fidget, and this is partic- 
ularly applicable to the Weatherfish which becomes active and un- 
easy 24 hours before a storm, when it frequently seeks the surface. 
Hence the name of Weatherfish. It is sometimes kept in aquaria to 
act as a barometer. According to the Cambridge Natural History, its 
air bladder may serve as a sensory organ connected with the skin in 
such a way as to convey “thermo-barometrical impressions to the 
auditory nerves.'’ It is extremely resistant to desiccation and can 
i^ndure f^r a long time out of water, sometimes being found in dry 
ditches. 

. 681. What are the natural and artificial foods 0/ the Loaches? 

Loaches eat worms, insects, fish spaiyn and aquatic vegetation. 
The W’eatherfish swallows mud for the organic matter it contains. 
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In captivity they llitfe bits of ineat,,fi^ and shellfish (such as 
clam and mussel), with the leaves of some fine plants. 

They thrive in living-room temperature (68° lo,72°) and will 
survive for upwards of two years. * 

682. What are the range and habitat of the Marbled Loacn r 

' ' This Loach is widespread over central and western Europe, is 
common in the British Isles, and is found in all the fresh waters of 
Russia except beymd the Caucasus. It was introduced into Sweden 
by Frederick I. TKere are 40 species of I^emachilus, but this is said 
to be the only one indigenous to Europe. It ihhabits lakes, rivers and 
clear brooks with gravelly bottoms, and does not thrive in stagnat^t 
water. 

683* What are the colors and breeding habits of the Maroled 

Loach? \ 

The green back and yellow sides are marbled with black, ^he 
abdomen is gray, and most specimens show an ocellus at the base\ of 
the caudal fin. The ventrals are pale yellow, but the other fins are mar- 
bled like the sides. 

In England this species spawns in March or early April, in 
northern Germany from April or May until August in warm seasons. 

The eggs are numerous and are deposited between stones or in 
hollows excavated by the father, who remains on guard. 

684. What is the range of the Spined Loach, Cobitis taenia? 

This Loach ranges through Europe from Spain to Scandinavia 
(though it is absent from Ireland) and is found also in Japan and 
India (in Bengal and Assam). In Japan it is called the Striped Loach 
and Hawk-wing Loach. (Bibliography No. 55.) 

685. What are the colors and breeding season of the Spined 

Loach? 

This species is called the prettiest of the Loaches. The striking 
orange yellow body bears numerous round black spots, some of 
which form two almost regular rows. No spots are present on the 
throat or abdomen. Small scales clothe the trunk, buf the head iS 
naked. There aje three black lines on the head, one running from 
the eye to the upper lip, one running under the eye across the cheek, 
and one forming a wavy line back of the eye, to the end of the 

• 
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operculum. A black ocellus, lies at the base of the clludal, which is 
vertically striped while the other fins ait pale. The iris is pale yellow. 
In the nuile the upper ray of the pectoraPis enlarged and flattened. 
It spawns in March and April in France, April and May in Ger- 
m^y and Austria, and is exceedingly prolific like other Loaches, also 

hardy, surviving for upwards of 10 years. 

• 

685. What are the range and habitat of the Pond Loach of* 
Weatherfish, Misgurnus fossilis? ^ 

This interesting fish fs found through Hoftteid, Belgium, the 
eastern border of Franck, north and south Germany, and in the fresh 
waters of Russia except in the basin of the White Sea and region be- 
yond the JDaucasus. It prefers muddy broqjcs, marshes and ditches, 
though it is found also in large lakes and rivers. In Switzerland it 
lives in Lake Constance. It is called Mudfish on the Continent be- 
cause of its habit of burrowing. One species of this genus (Misgurnus) 
occurs in Bengal, others in China and Japan. 

687 . What are the colors and breeding habits of the Weather- 
fish? 

The colors are brown and orange, with a lateral black band from 
the gills to the middle of the side, broad yellow stripes running above 
and below it. The head is marbled with brown flecks, some of which 
run together and form stripes. The abdomen is white or pale orange, 
sometimes dotted with black. The iris is golden. 

The pectoral fins of the male are pointed, those of the female 
round. During the breeding season the female is easily identified by 
her heavy body distended with eggs. 

Spawning occurs in spring — April and May in western Europe, 
April to June in eastern Europe. 

The Weatherfish lays as many as 140,000 brown eggs on water 
j)lants, so large a number indicating that the fish has many natural 
enemies which keep its species in check. It has bred in captivity. 
Major Stanley S. Flower records its longevity as upwards of 22 years, 

Bitterling, Tench and Golden Ide 
(family cyprinid.®) 

688 . What are the range and habitat of the Bit^ling or Bitter 
. Carp, Rhodeus sfiriceus (formerly R. amarus) ? 

It is distributed widely over central Europe, being particularly 
abundant in Germany, Hplland and France, though absent from 
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Great Britain fend Scandinavia. Its preference is for flowing water 
with a stony bottom, and it lives in rivers and brooks. 

The Arabic name afHarus — bitter, alludes to the. flavor, said to 
be so repugnant to fishes in general that only Perch and Eels will 
eat it. . • 

Two other secies of this genus are found in China. 

*s AbWt 1921, Bitterlings were fdlind in the Sawmill River, New 
Vork, where they had bred in large numbers. So many were gathered 
as curioshies for p^vate and public aquariums that the stock was 
greatly depleted a™ it is believed that the remainder did not suc- 
ceed in establishing themselves permanently. '(Bibliography No. 198.) 

689. What are the colors and spawning habits of the Bitter- 
lings? ^ * I 

The courting colors of the male make him a gorgeous little Crea- 
ture during the breeding months. His back, sides and gill covers\ be- 
come suffused with rich violet, and through this an emerald lateral 
stripe extends from the center of the body to the tail; his silvery 
abdomen becomes spotted with rose or orange red, matched by a 
similarly colored stripe on the operculum, dotted with violet. llis 
dorsal is brown, banded with black, his anal bright red with a black 
margin, and his iris bears a flash of ruby. At other times his color is 
silver with a touch of rose in the fins. The females normally are sil- 
very, with yeljowish backs and a blue lateral stripe from the middle 
of the body to the tail, but in the spawning season their backs become 
greenish brown. Their irises are pale lemon, spotted with orange. The 
ovipositor is orange red. 

• This is one of the smallest of European fresh-water fishes, with 
a maximum length of three inches for the male, two inches for the 
female. Many females do not exceed one and one-half inches. 

It spawns generally in May and June, as early as April in Austria 
and as late as August in the Seine. Then the male develops tubercle^ 
on his upper jaw and above the eyes, and the female uses her long, 
dangling ovipositor to deposit her eggs in the excurrent siphon of the 
fresh-water mussel, without which the Bitterling does not breed. Large 
yellow ova move down the ovipositor like little amber beads, and are 
deposited a few in each of several shells. An interchange of service is 
believed to take place between the two animals, the parasitic young 
mussels being liberated by their mother at the proper moment for 
attachment to ilSk Bitterling while she is depositing her eggs in the^ 
siphon of the mussel, and the young fishes ahd mussels leave their 
respective hosts coincideiftly in about three or four weeks. After 
spawning, the ovipositor gradually withdraws into the papilla. Amer- 

• T 
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ican mussels as a rule adhere to fishes larget than theiBitterling and 
no American fish lays its eggs in a mussel shell. 

This species, like other European fishes, thrives in living-room 
temperature, '65^ to 72°. 


690. Of what particular interest is the Bitterlinjg? 

Its singular breeding habits 4ong have made it an object fif cyri- 
osity. 

Female Bitterlings, both European and Asiatic, now aro^mported 
into the United States in large numbers^for the impose of determin- 
ing pregnancy. It is hoped that some chemical may be discovered 
which will serve the same purpose and avert the sacrifice of these 
remarkable little fishes. 


• . • 

691. What is the natural habitat of the Common Tench, Tinea 


vulgaris? 


The Tench is found in every European country. In Germany it is 
called “Schleihe.” It inhabits lakes, ponds, rivers and marshes, and 
can exist in dried-up mud during summer droughts. It is used as food. 


692. What are the colors of the Common Tench? 

The color runs from greenish brown to black, and the sides dis- 
play a bronze tint caused by the scales, which, though embedded in 
the thick skin, shine through it as a number of glistening dull golden 
dots. There are over 100 of these on the lateral line. 

All the fins are round, and there are barbels at the angles of the 
mouth. 

The clearer the water in which the Tench lives, the brighter are. 
its colors. 

693. What are the spawning habits of the Common Tench? 

It spawns from May to August, depositing its adhesive eggs near 
the banks of the waters in which it lives, and sometimes these become 
attached to the Tench Weed. Two males attend each female. The fry 
hatch in seven days and may number 300,000 if the mother is a 
large fish. 

The natural food consists of aquatic worms, insects, molludcs 
and a spepies of Potamogeton called after it the Tench Weed. It is 
said not to eat other fishes. 

The Tench is hardy in the home aquarium but suitable only 
when very young, growing so large that, like the Golden Ide, it does 
better in a pond, best of all in a pond w^h a muddy bottom. The 
maximum length is one foot, the duration of life seven years. 
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694. Of whatdnterest is the Common T^nch? 

The fish is of en amiable" nature, sluggish and given to burrowing 
in the mud. It has been'' called an “idle, meditative fish'' and can be 
caught in the hand while napping. It is known as “Dr. Tench" because 
of an old superstition that it can heal the wounds of other fishes, par- 
ticularly those olf the Pike. Also, because it formerly was employed in 
medicine, being applied externally to absorb poisons and in the making 
of poultices. It can live for many hours out of water. 

Its chief enemy^- other th^n man appears to be the Trout. 

695. What is the habitat of the Golden Tench, Tinea auratus? 

Like the Common Tench it ranges through Europe and has been 
recorded also from Asia Minor. 

696. What are the colors of the Golden Tench? 

This species is a translucent gold, with red lips and numerous i^eg- 
ular black spots. The fins are pink, the eye golden with a brown or ruby 
iris. It is called one of the most beautiful of European fishes. \ 
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The Golden Tench is called one of the most beautiful of European fishes. It 
is translucent gold with red lips, pink fins, and a golden eye with brown or 
ruby iris. 

697. What is the natural habitat of the Golden Ide or Orfe? 

The Ide i^w/dely distributed in western Europe and is especially 
abundant in Germany and Sweden. 

Unsuccessful attempl;§ were made many years ago to establish it 
in Washington, District of Columbia. Its revived favor as a garden 
pool fish may lead to better results. . ; • ~ 
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698. What are the colots and characteristics of the Golden Ide? . 

This species is a variation of the dbmmon silver and yellow Ide 
or Orfe. It re^mbles the Goldfish in coloJ, with a display of rich 
vermilion or orange red on the back and sides. The belly is silvery. 
A broad faint lateral band of violet runs through the tail, and back 
from the tail down to the abdomen. All the fins ar^ red, wiUi white 
tips. The iris is golden, with a t»lack pupil. In the spawning season 
(April and May) the colors become very bright. It is a pretty fish for 
the aquarium or garden pool, but is a rapid ^ower, attaining an 
average length of 12 inches, with a maximum o? 20. It is a hardy 
species and will survive ifor more than five years in running water. 

, It has been said of this fish that it is “active as a Dace, inquisitive 
aS a Minnow, and glorious as a Goldfish.” Larger specimens are 
predacious ^nd because of this and the fict that they are surface 
swimmers and* leap from the water, they sometimes are miscalled 
Golden Trout. 

The Ide is used for food in Europe, having formerly been con- 
sidered a very great delicacy for sick people, particularly expectant 
mothers. 

699. What foods will the Bitterling, Ide and Tench take in cap- 
tivity? 

Prepared foods and the standard foods given American species. 
(See No. 187.) 
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700. Which are the most desirablh of native fishes in the north- 
ern United States for the home aquarium? 

«i 

Many small natives do veil in household aquaria— Darters, Sun- 
fishes, Suckers, Roaches, Dace, Killifishes, Minnows, the Eel, Miller’s 
Thumbs, Catfishes, Sticklebacks and others.' 

701. What temperaturl is suitable for northern native species? 

Many thrive and breed in living-room temperature, 68° to 72°, 
but some species like the water cooler, as Dace and other river fishes,\ 
also fishes from large, cool lakes. Those from swamps and sluggish | 
streams are comfortable if kept at summer heat. One must judge the ' 
proper temperature by the habitat. 

702. Which species of northern native fishes build a nest? 

Various species of Sunfishes, including the Peacock and Common 
Sunny, scoop a depression for their eggs, as do also the Bullhead and 
other Catfish'es, the Silver Dace or Common Shiner, and others. The 
Horned Dace edges his nest with pebbles. The Bowfin, Pirate Perch 
and Mud Minnow use plants in the construction of their nests, and 
•the Sticklebacks build elaborate nests, glued together. 

703. Which species of northern native fishes bring forth their 
young alive? 

The Top Minnows Gambusia and Heterandria, which breed in the 
home aquarium, also Trask’s Perch, which breeds in the garden pool. 

704. How long do northern native fishes live in captivity? 

In running water, the Eel has survived for six yeaw, the Common 
Roach for sevjn years, and the Bowfin for 20 years. In the balanced 
aquarium, the BJack-nosed Dace and Mosquito Fish have survived 
for eight years, and the chaetodon for 10 years. 
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The Bowmn 

% 

(family amiid^) 

705. What are the range and habitat of the Bowfin {Amia 

calva) ? ^ 

In the Great Lakes, particularly Lake Champlain though net’in- 
Lake Superior, in sluggish waters to Minnesc^a and Virginia and 
south to Florida and Texa§, ranges thi% historicrlish. It is known by 
a variety of names including Dogfish, Mudfish, Marshfish, Lawyer, 
Grindle and John A. Grihdle. In Louisiana it is called the Choupique, 
and there it inhabits sluggish, weedy waters, frequenting the shallows 
by night and returning to the deeper places by day. 

The Bowfin is a desirable fish for the home aquarium only when 
very young, attaining a length of 10 inches in its first year. It is 
voracious and cannibalistic, and a terrible fighter and biter when its 
life is in danger; but the beauty of young specimens cannot be re- 
sisted if one is fortunate enough to secure them and can keep them 
by themselves. 

706. What are the colors and breeding habits of the Bowfin? 

Young specimens of from three to five inches are barred hori- 
zontally with orange, the sides mottled, and the fins tinted with 
bright green, yellow and red, and bordered with black*. The gills are 
suffused with scarlet. The gracefully waving dorsal fin extends from 
just behind the pectoral to the root of the tail, where the characteristic 
round black spot is one of the striking markings of the fish. The 
adults are dark green, spotted with black, and the male is distin- 
guished by a yellow or orange circle round the tail spot. 

Tlie Bowfin does not breed in captivity, but if one is looking for 
young specimens it is well to know that spawning takes place at 
night, preferably in a stagnant slough, and the fry hatch nine days 
after the eggs are laid, i. e., about the first of May, when they are 
one-third of an inch long. By the middle of June they are four inches 
long. 

The male fish builds a tunnel-shaped nest with a bed of rootlets, 
sand and gravel, and guards it. The fry remain nine days in the nest, 
attached to rootlets by an adhesive qrgan on the snout, and also lie 
on their sides on the bottom of the nest. When th|p;*leave the nest, 
they swarm about the father, enveloping him in a cloud or schooling 
beside him, until they have passed the ^ngerling stage, about the 
middle of June. Some observers believe they swim into his mouth for 
protection. • * 

f 
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The Bowfin is an historic fish and young specimens are beautiful for the 
aquarium. A very knowing expression is accentuated by two tiny mustachelike 
barbels at the ends of the nostrils. 

The natural food consists of small fishes, snails, aquatic insects 
and crustaceans, particularly crayfishes. In captivity, small live fishes, 
fresh beef, chopped clams and mussels are taken. 

The Bowfin will survive for more than 20 years if orte can ac- 
commodate it as long as that. 

707. What are the interesting characteristics of the Bowfin? 

It is one of the famous ganoids whose skeletons are found in 
Palaeozoic and Mesozoic remains. It is the only living representative 
of its order and family. Its air bladder is cellular and acts as a lung^ 
enabling it to live out of water for some time. It has a very knowing 
expression, accentuated by two tiny, mustachelike barbels at the ends 
of the nostrils. 

The Eel 

(family ANGUILLIDi®) * 

708. Is the American fresh-water Eel {Anguilla rostrata) a de- 
sirable fish for the home aquarium? 

It is desirable only ^^hen very young. Care must be taken in 
introducing an Eel, however small, ‘ into ^an aquarium with other 

I 
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fishes. It does well with Rillifishes and Minnows, but^is not friendl^ 
toward Goldfishes, and will eat every snail in sight. 

Its chief diet in a state of nature consists largely of snails and 
fish eggs. In captivity it readily takes almost any food that is offered. 

709. What *are the range and habitat of the American fresh- 
water Eel? • ^ y 

Eels are found ascending all rivers south of Canada and east of 
the Rockies, individuals sometimes beccjining reSdent throughout the 
Mississippi Valley. From the rivers they penetrate into lakes and 
ponds, frequenting the mud. 

7fo. What are the breeding habits of the Eel? 

Eels breed, (and this applies to both American and European 
forms) in the deep waters of the Sargasso Sea, which lies north of 
the West Indies and south of Bermuda. Here the adults congregate 
to deposit their spawn and die. When the little Eels hatch they re- 
semble deep-sea fishes, but metamorphose before reaching the sur- 
face, where the fry of the European species start their long journey 
to Europe and the fry of the American species make their way to the 
North Atlantic shores. When the young Eels, called elvers, reach the 
latitude of New York, they are about two inches long and may be 
seen by thousands along the shore and among the seaweed, also in 
bays and estuaries. There the sexes separate, the males remaining in 
salt water, the females ascending the rivers, sometinifes to a great 
distance. Jf the Eels are to be kept in fresh water one should catch 
those ascending the rivers or which have reached their destination in 
some lake or pond. (The females remain in fresh water for from five, 
to 30 years before descending the rivers to join the males along shore, 
then all set out together for their long, last journey back to the 
spawning grounds, and never are seen again.) 

The maximum length of the male Eel is two feet, that of the 
lemale, six feet. 

71 1. What are some interesting facts about the American fresh- 
water Eel? 

It is a very graceful fish, becoming tame enough to eat from one’s 
fingers, arid i*a wonderful scavenger, overlooking nothing that has 
escaped its companions. For centurifes its habits weg'e shrouded in 
mystery. Johannes Schmidt, a Danish naturalist, €fter many years 
of study, established all the Eel’s stages save the egg. Mrs. Marie 
Poland Fish first saw a fully developed Eel egg and witnessed its 
hatching. (Bibliography No. 43.) 
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The Eel is interesting also because it fcan travel a considerable 
^stance through moist grps,*from one body of water to another. It . 
has survived for six year^in captivity. 


Suckers 

(family CATCfeXOMIDi®) 

712. Hw many o| the Suckers are desirable for the home 

aquarium? • e 

The United States boasts nearly 50 kinds of Suckers, any of 
which may be used in the home aquarium when young. They are very 
abundant southward. Some have the ability to support themselves 6n 
their paired fins, like Darters. * * j 

Young specimens of the Chub Sucker (Eritnyzoh sucetta) ana 
Brook or Common Sucker {Catostomus commersonii) are beautifulA 
for the home aquarium. The Sweet Sucker or Pin Minnow {E. ob'\ 
longus)j which intergrades with the Chub Sucker, is more abundant \ 
northward. \ 

713. What are the range and habitat of the Chub Sucker? 

It is found from the Great Lakes to the Mississippi Valley, and 
in coastwise streams from Pennsylvania south to Virginia and Texas. 
One would look for it in lakes and lowland streams. 

714. What are the colors and foods of the Chub Sucker,? 

The color varies with age, being normally brown with black sides, 

^ silver or copper luster, and reddish fins. The young are banded. 

The natural food consists of crustaceans, insect larvae and aquatic 
plants. The teeth, like the Goldfish’s, are in the throat (pharyngeal 
teeth), and the food therefore is similar. Suckers are bottom feeders, 
sucking up ooze and slime together with insect larvae and othei; 
edibles. 

In captivity they will take Goldfish foods. (See Nos. 664, 665.) 

715. How can the Chub Sucker be distinguished from the Black- 
nosed Dace? ^ 

The Chub Sucker has a long, slender body, banded with black 
from snout to feij, is distinguished by its much larger scales, also be- 
cause it loses its lateral band before attaining full growth, while the 
Black-nosed Dace retainstthe !>and through life. The Chub Sucker 
also has a typical sucker mouth >;hich points downward and is fitted 
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for bottom feeding. Like all .other Suckers it is suitable for the hom&’ 
• aquarium only when of small" size. 

71$. What ard the range and habitat of the Broo^ Sucker? 

. Commonest of the Suckers, it is found from Quebec and the 
Great Lakes* to Montana and Colorado, and south 4o Missouri and 
Georgia, and is exceptionally atlUndant from Massachusetts •we^4:o 
Kansas. ^ 

It prefers clear, swift waters with rocky oiV sandy bottoms, but 
is found also in ponds and* creeks. It An be caught in the hand in 
shallow streams and is .said to enter slightly brackish waters. In 

Montana it is called the White Sucker. 

« 

717. What « are the colors, spawning habits and foods of the 
Brook Sucker? 

The sides are olive silver and the fins pigmented with red. During 
the mating season the male develops a faintly rosy lateral band. 

Spawning occurs in the spring in the head waters of small streams, 
each female being accompanied by two males which press against her 
sides and scatter their milt over the eggs as these are extruded. The 
eggs are left to hatch as best they may. The fry reach a length of one 
inch in about six weeks, but do not acquire the sucking mouth until 
later (i. e., they hatch with a terminal mouth). The adult length is 
from 16 to 18 inches maximum. 

The Brook Sucker’s natural food consists of worms, •mollusks, and 
fish fry; and it swallows mud containing diatoms, fish eggs, insect 
larvae and minute crustaceans. It is one of the various fishes which 
prey on the eggs of Salmon and Trout, and is of economic importance^ 
in this respect. 

718. What are the characteristics of the Brook Sucker? 

It is tenacious of life and can be frozen and thawed out. It has a 
double chambered air bladder. 

The Sacramento Sucker (C. occidentalis) , an allied sp)ecies of 
Oregon and California, disappears from many creeks during drought 
and returns. 

Daoc, Roaches, Stone-roller and Minnows 
(family cy^inid^) 

719. Which Dace are most commoUy used in aquaria? 

The best known to the aquaris^re the Silver Dace, called also 
Silverfin, Common Shiner and 'RjE^n {Luxilus cornutus), the Black- 
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^osed Dace, Brfcok Minnow or Striped 'DdLCt*{Rhinichthys atronasus)^ 
Silver Chub (Semotilus atromaculatus) , called also Horned Dace and 
Creek Chub, Red-bellied <Dace {Chrosomus erythrogaster) y and Rosy 
Dace or Long-mouthed Minnow {Clinostomus vandoUulus) , ^ 

Dace in general reach a length of about three inches. 

% • 
f i 

What is the range of the Silfer Dace? 

The^ilver Dace ^r Common Shiner is typically a river fish, and 
is common also in ponds in thf eastern states, where it swims with the 
Roach, from which it is distinguished by i*ts narrow body. It is found 
everywhere east of the Rockies except in the South Atlantic states 
and Texas, and in some localities descends to brakish waters, wheje 
it swims in immense schqi^ls with the Fresh-water Killie.Jt. loves the 
eddies of quiet streams, small brooks and rivers, and. appears to b4 
impervious to changes of water temperature and salinity. 

721. What are the colors and breeding habits of the Silver! 

Dace? 

The Silver Dace has a silver blue compressed body. In the breed- 
ing season the back of the male becomes bluer, his sides and fin 
margins blood red, and tubercles develop on his head. The scales are 
extremely deep. 

It breeds in May and June, depositing the eggs in a hole or ‘^nest^’ 
scooped in the* gravelly shoal of some swift current. 

It sometimes exceeds the average maximum length of Dace and 
attains to five inches. Eight inch specimens have been taken.* 

One-third of its food consists of algae. It takes also insects and 
fish fry. 

722. What are the range and habitat of the Rosy Dace? 

The Rosy Dace or Long-mouthed Minnow is found in the District, 
of Columbia, Tennessee, Virginia and the Carolinas, where it lives in 
springs and rivers. The specific name vandoisulus is from the French 
vandoise, dace. 

723. What are the colors of the Rosy Dace? 

Silver blue and green are the colors, with a greenish pink stripe 
from gills to tan.^The lateral b#fd is dark, a pale streak lying above 
it. The body of the breeding mah is rose red. 

The average length istsix inches, though specimens longer than 
five seldom are seen. 
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724. What are the range and habitat of the Red^belUed Dace?^ 

This showy fish ranges from New TBrunswick south to Alabama 
and west to Cojorado, being very abundant^in the Mississippi region 
and im Wisconsin. Generally it is found in small, clear streams, where 
it breeds iij late spring and early summer, and is common in the 
Kentucky and Tennessee rivers and their tributaries'* 

725. What are the colors and foods of the Red-bellied Dace 7 

In this species, which jiverages abc^t three ^inches in length, rich 
black velvety bands enclose the orange lateral band, offset in the 
male in the breeding serfson by streaks of bright red on the sides and 
belly. 



From The Fishes of Illinois, by Forbes and Richardson 


By common assent, the Red-bellied Dace is the handsomest of dace, the 
orange lateral band being enclosed in rich black velvety stripes, offset in the 
male in the breeding season by streaks of bright red on the sides and belly. The 
average length is about three inches. 

» 

The Red-bellied Dace is an ideal fish for the community tank of 
.native species, though it has not yet bred in captivity. By common 
assent it is the handsomest of Dace. 

Mud, algae and water fleas are its natural foods. It will take any 
fish food, but prefers crustaceans and algae. 

Living-room temperature (68° to 72°) suits it* very well. In- 
dividuals have lasted two years in the aquarium. 

726. What are the range and hab: it of the Blacl^-nosed Dace? 

. The Black-nosed Dace or B Minnow fs common almost 
ever 3 rwhere from New England to [innesota, Alabama and Virginia. 
It inhabits lakes and ponds and li in trout streams in little pools 
among the rapids.. It is* easily ^’|Sodged from under stones and can 
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taken in a flet set in the down-stream Sirection from its hiding 
* place. • 

It never exceeds thre^inches and most specimens a,re smaller. 

Like the Red-bellied Dace, this species gets along amicably in a 
community tank even with Goldfishes, whose tails it will not nibble, 
and has survived* lor eight years in the home aquarium, 

. •• • . 

^^27^What are the colors and breeding season of the Black-nosed 

Dace^ 

The body is fish green above and white below, with a long black 
stripe from snout to tail. In spring, the maid becomes suffused with 
crimson over the entire body and lower fins, with a rich lateral bafid 
of reddish gold bordering the stripe. 

It breeds in spring and early summer. 

728. What are the range and habitat of the Horned Dace or 

Creek Chub? 

It is found from Canada and Maine to New Jersey, west to 
Kansas and Wyoming, and south to Alabama. It is abundant in the 
Delaware basin. This little fish inhabits small brooks, sometimes in 
company with the Black-nosed Dace. It lives also in rivers, being 
particularly common in the Potomac. 

729. What arji the colors of the Horned Dace? 

Both sexes are bluish brown above and white below, with a black 
spot at the base of the dorsal fin. Above the black spot in the male is 
^ orange spot. His dorsal is edged with scarlet and in the breeding 
season he becomes apple green above and rose below, his caudal and 
paired fins yellow. His head becomes orange yellow, beset with two 
large tubercles on each side of the upper lip and a row of four on 
each side of the eye. These “pearl organs” are sharp enough to inflict 
a wound. 

Both sexes have a lateral stripe. A distinguishing feature of this 
species is the crowding of the scales before the dorsal fin. The body is 
robust. 

Mature males average eight to 10 inches in length; females some- 
times are only one-fourth as long, or if as long, much snmllei: in body. 

730. What characteriStics of the Horned Dace? 

It is a voracious fish, an acl^e swimmer and has been called the 
“gamiest Minnow.” It grow% verJItame in captivity, but cannot stand 
warm water. 
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731. What are the bre^Qing habits of the HornecbDace? 

It spawns generally in May and Jifne, but in southern Michigan 
from April to early July, • 

Breeding takes place in clear streams, where the male excavates 
a nest in sand and edges it with small stones conve^^ed in his mouth 



A Pair of Horned Dace during the Spawning Act 

% 

The male throws the female into a vertical position, always head up, and 
encircles her body, pressing against her sides with his fins to help her extrude 
the eggs. After this exhausting process she floats belly up as though dead, w'hile 
he searches for eggs which have scattered, to make sure they are fertilized and 
confined within the nest. She recovers and returns to lay more eggs. 


and pushed iifto place with his snout. When complete it is two to three 
inches high and 12 to 18 inches wide. He defends ^e uncompleted 
nest, giving battle to other males. Ime females ar# coy, approaching 
\he nest and swimming away again, mt one finally decides to remain. 
As described by Reighard, the mah/theiP throws her into a vertical 
position and encircles her body, fj^head is always up and his opercle 
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and pectoral fin are pressed against one of her sides, his tail against . 
the other. The embrace lasts & fraction of a second, during which 2S . 
to SO eggs are laid and fertilized. After this exhausting procedure she 
floats belly up^s though dead, while he searches for cfggs which have 
scattered, to make sure they are fertilized and confined within the 
nest. The femal^, recovers and returns to lay more, and ‘the eggs of 
seyeral females may be laid in one nest. 

*iieighard says that when the nest is complete, the male deserts it 
and it rapidly becomes covered with silt. After the eggs hatch, the 
young make their way out® through chinks between the stones. 
(Bibliography No. 224.) 

732 . What states does the Common Roach or Golden^ Shiner^ 

{Notemigonus crysoleucas) inhabit? . ! 

It has a wide range and is commonly found from Nova Scotia, \ 
New Brunswick and Quebec south to Florida and Texas, also in the \ 
Dakotas and Minnesota. It is one of the commonest of fresh-water \ 
fishes east of the Rockies, being exceedingly abundant in the Connecti- 
cut River and the State of New York. It has been introduced into 
California. 

Its home is in stagnant ponds, muddy streams and small brooks, 
where it swims in schools. It is fond of sheltering under the yellow 
pond lily. 

•• 

733. What are the colors, spawning habits and foods of the 
Common Roach? 

. Green and sparkling silver are the colors, with gold reflections. 
The ventral fins are bright orange in both sexes from the end of May 
to the end of July, when spawning takes place. • 

The eggs are adhesive, the young have black lateral bands from 
snout to tail fin, and attain a length of one and one-half inches in^ 
five months. 

The adult length averages six inches, though specimens of 11 
inches have been recorded. 

The Roach* gets along amicably with other small native fishes and 
with Goldfishes. It has lived for seven years in captivity, remaining 
active in cold water during the winter. • 

It preys lately on mosquko larvae and other aquatic insects, 
worms and bugs, a^d swallows losses of mud from which it extracts 
protozoa and vegetable substanfls. It is said to eat wild rice. In cap-* 
tivity it accepts all foods comnlonly offered to Goldfishes, but the 
food must be finely ground becau^i^f its sipall gullet. 
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734. Is the Pearl Roach (^cardinius erythropthldmus) related 
to the Common American Roacfi? 

The Pearl ’Roach belongs in the same family, bu} is not closely 
relates to the Common Roach, being of a different genus and species 
anti not native to this continent. It was introduced fr,<}m Great Britain 
where it is known as the Rudd or Red Eye and was discovered, in 
1894 in a lake in Central Park, New York City, from whence U has- 
been widely transplanted to eastern and middle western states. 

It favors deep waters ajid sheltering^ pools. 

7^5. What are the colors and breeding habits of the Pearl 
Roa^.h? , 

It is much prettier than our Common Roach, its glistening silver 
body being set ofi by vermilion caudal, ventral and anal fins, which 



Pearl Roach 

The glistening silver body is set oS by vermilion caudal, ventral and anal fins, 
* which present a velvety appearance; and in the adult the eye is red. 


present a velvety appearance. In the adult the eye is red, whereas the 
eye of the fry is yellow. In northern Italy and the Ehgadine a breed 
with black fins is found and this is called by the Italians the Devil’s 
Fish. • 

It breeds in spring and early summer, and at this time the scales 
Jjecome rough. In a state of naturd^w numerousfadhesive eggs are 
laid near the margins of the water anpng aquatic plants. 

This species averages 10 inches/h len^h and reaches a maximum 
of IS. . • • ■ 
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It will survWe over seven vears in running water, being hardy and 
long-lived. 

The Pearl Roach is Omnivorous, with a marked, t,aste for aquatic 
vegetation of ail kinds, though it eats also small water animals such as 
simils and insectg and is fond of the red worm, Tubifex. In captivity it 
will take almostr* anything offered, such as bits of lettuce, ant eggs, 
cet^als cooked or raw, chopped raw Beef, fish, and shellfish. 

It i^ suitable for the home aquarium only when small unless pro- 
vided with running water without plants, except those thrown in for 
food. • 


736. Which Roaches are found on the west coast? 

At least six species 0 / the genus Hesperoleucas are^nalive to Cali- 
fornia, including the Symmetrical Roach, H. symmetricus, which ex^ 
hibits great variation in color, is able to withstand drought, and i$ 
generally distributed in streams, brooks and rivers; the Navarro^^ 
Roach, H. navarroensis, found in the Navarro Basin on the western , 
coast of northern California; the Short-finned Roach, H, parvipinnis, > 
of the Gualala River; Venus Roach, H, venustus, living in Russian 
River and streams entering San Pablo, Suisun and San Francisco 
bays; the Monterey Roach, H, subditus, found in the Pajaro River 
system in the region of foothills and lower mountain ranges of coast 
ranges. ^ ' 

The Norffiem Roach, H, mitrulus, has been taken only in 0:e- 
gon in streams tributary to the north end of Goose Lake. 

737. What are the range and habitat of the Stone-roller, Cam- 

postoma anomalum? « 

This species might be called the eastern Stone-roller, for it is 
found in rivers, creeks and small streams from central New York tq 
Tennessee, Wyoming and Texas. Other species live exclusively in the 
rivers of Mexico, California and Texas. 


738. What are the colors of the Stone-roller? 

Usually fish gray with indistinct vertical bars; but* in fhe mating 
months the male is handsomel4 attired in a coat of gleaming silver, 
with orange and Black dorsal anal fins, while pearl organs fornj 
tiny ridges on his head and bacain front of the dorsal fin. 

We have no record of ?his spades breeding in captivity. 

It reaches a maximum length ^six inches. 
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739. What are the interesting characteristics of the Stone* 

roller? 

In public jaquariums and biological laboratories it usually is 
pointed out as a curiosity, though its curious feature is*hidden during 
life,; this is, the singular coiling of the long intestinal tract around the 
air bladder. 'Also, the fish is provided with a bony riilge at the front 
of the strong upper jaw, which eflables it to scrape the fine algae from 
stones, and in the process to roll them, hence its name. It is a sflirdy 
little fish. 

The long intestine re>^eals its adaptation to a vegetable diet 
(carnivorous fishes, like other carnivorous animals, having shorter in- 
testines than herbivorous species). It browses on algae and mud, from 
wHich microscopic plants and animals are extracted. 

In captivity, the typical Goldfish foods afre suitable. See Nos. 664, 

665. 

The Stone-roller will survive for upwards of one year in the 
aquarium. 

740. What, exactly, is a Minnow? 

The word Minnow derives from minimus, meaning the least. 
Therefore Minnow is a name generally applied to various small fishes 
of both fresh and salt water, but a three foot Squawfish of California 
%dso figures as a “Minnie,’^ The common fresh-water Minnow of the 
ea^ern states is the Black-nosed Dace, and the comition salt-water 
Minnow is the Common Killie. Most of the Minnows belong in the 
family C)^prinidae, but some of the Killies of the family Cyprinodon- 
tidae also are called Minnows. 

So many Minnows are called Redfin, Silverfin and Shiner, that 
these pames are to be guarded against. 


741. Which Minnows are most desirable for the home aquarium? 

First, the live-bearing Top Minnows of which there are many 
species. In the middle western states an , attractive species is the 
Blunt-nosed Minnow. Very intelligent (also pugnacious) are the Mud 
Minnows, which are Pikes, and Satinfins of the east and west, which 
are true Minnaws. The Mud Minnows are Eastern and Western, the 
Eastern being called also Rock Fish. The Western is called also Dog- 
fish. It has been said that no tropicd fish ever w^ niore beautiful 
than a Blackfin Minnow, or the Conimon Shiner, Redfin and other 
middle western Cyprinids. • 

The best known Top Minnow?, are Gambusia holbrooki, G. pa^ 
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t 

truelis, formerfy known very commonly as’’ Gambusia affinis, and the 
American Top Minnow (Het'erandria jormosa) . 

9 

742. What are the range and habitat of the Satinfin Misinows? 

Erogala whjipplii is found west of the Alleghanies, R, analostana 
east of’^he Allefehanies. They live in^clear streams. In some states they 
are failed Steel-colored Minnows. 

743. What are the colors cf the Satin^n Minnows? 

The body is steely blue with black-rinvned scales. The males in 
the breeding season are arrayed in a coat of rainbow tints, in which 
orange, green and violet predominate. 

The Satinfins are hakdy, friendly and playful, and are classified jas 
true Minnows. * 

744. What are the range and habitat of the Blunt-nosed Mir 
now or Spotted Minnow (Hyborhynchus notatus) ? 

It ranges in lakes and streams from Quebec to Delaware, KenA 
tucky, Tennessee, Alabama, Arkansas, and north to the Dakotas, and 
is very common in small streams west of the Alleghanies. It is fond of 
muddy shoals and gravelly bottoms. 

745. What are the colors and breeding habits of the Blunt-no^ ;d 
Minnow? 

It is not brilliantly colored, the trunk being greenish blue, lighted 
. with dull silver and adorned by two black spots, one at the base of 
the caudal and the other at the base of the dorsal fin. In the spawning 
months, the male dons a deeper shade of old silver and horny tubercles 
appear on his snout, like those of the Horned Dace. 

Breeding takes place in cold water two feet deep, from late May 
to mid -July. The eggs are glued in a mass to the under surfaces of 
stones or other fixed objects and the father remains near-by to drive 
away intruders. We have no record of this species spawning in the 
aquarium. 

A maximum length of four inches is attained. 

Slowly running water is best, otherwise cool standing water, 
aerated if necessary, to keep the temperature below 68°. 

In a staji.' 0 % nature the Blunt-nosed Minnow swallows princi- 
pally mud iwhich is rich in hlgae, and microscopic plants such as 
desmids ai^d diatoms. c. 

In captivity it takes the typical Goldfish foods. See Nos. 664, 665. 
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746. How is the Bluntsnosed Minnow distinguished from the 
Fathead Minnow of Blackhead Minnow (Pimepbales 
promelas) ? 

Iiv the Blunt-nosed Minnow the lateral line is unbroken from 
gill cover to tail; in the Fathead Minnow it is interrupted behind the 

dorsal. The Fathead also is a shorter fish. 

» * 

747. What are the range and habitat of the River Chub, Mdian 
Chub) or Horny head) NocomiSj^ kentuckiensis (formerly 
Hybopsis kentuckiehsis) ? 

This species ranges from Pennsylvania to Wyoming and Alabama 
on ‘both sides of the Alleghanies, and is abundant in the larger streams. 
Usually it is to be found on the grassy bottom of the Potomac and its 
tributaries, and is common in West Virginia. In Illinois it lives in 
creeks and small rivers; but in North Carolina it inhabits rivers flow- 
ing into the Atlantic, and is found in tributaries of the French Broad. 
It was first named by Rafinesque in 1820. 

748. What are the colors and spawning season of the Horny- 
head? 

The colors vary according to sex and season. Usually the top of 
the head and back are a rich green, the lower part of the sides and 
djelly a pearly gray or yellow, with copper and green reflections. On 
side of the head is a spot of pale red which becomes brilliant in 
Se spring in males, whose lower parts also become rosy. The dorsal, 
caudal and anal fins are orange. The fish has a stout body, a well de- 
veloped barbel, and the top of the head in adults is raised into a high, 
crest covered with tubercles — ^hence the name of Hornyhead. In 
young specimens there is a dark spot on the caudal fin. 

This species spawns late in May and early in June. It averages 
six to eight inches, with a maximum of 10. 

• It is omnivorous, subsisting on thread algae, seeds of grasses, in- 
sects and other small aquatic animals. 

It is a very active and robust fish. The alimentary tract is un- 
usually long because of its partiality for a vegetable menu. Its prefer- 
ence is for cool water. 

749. What aFe the range and habitat of the Redfin Minnow 

(Moniana lutrensis) ? ^ ' 

• This species ranges from southern Illinois to Swth Dakota, 

Arkansas and Kansas and in the Rio Grande, and is ver>kommonly 
found southward in clear brooks. \ 
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750. Wh&t art; the colors and breeding season of the Redfin 

Minnow? • 

The fins of the male ’are tinged with reddish or orange, otherwise 
he resembles the fish gray female, with iridescent steel above. •• 

Males in sprjing are strikingly colored, the steely blue sides becom- 
ing brilliant above and giving place to orange red or crimson below. 
Even the head, cheeks and opercles are flushed with red, the gill open- 
ings htCv'^^J'dered with rose, and all the fins are reddish. Both sexes 
develop small tubercles on the head, which are more numerous in the 
male. 

The maximum length is two and three-quarter inches. 

This species appears to intergrade with the Satinfin Minno^r.- It 
spawns from the middle of May to the end of June. , 

751. What are the range and habitat of the Blackfin Miii- 

now {NotTopis umbratilis atripes — ^formerly Lythruru\ 
atripes)? ‘ \ 

This minnow is found in southern Illinofs and Iowa in clear, swift\ 
streams, also in creeks and still waters. It is widely distributed in\ 
lakes and rivers from New York and Ohio southeast to the Roanoke 
River, and south and west to Alabama and Arkansas, Missouri and 
Kansas. 

752. What are the colors and habits of the Blackfin Minnow? 
The female is plain olive. The male is dark purplish on the baj;:?',^ ; 



From The Fishes of Illinois, by Forbes aifd Rithards^m 

The Blacken Minnow, Male 


From May ^^uftist his head is covered with white tubercules. His back is 
dark purplisl^ides greenish blue, belly green, while his pectorals arc rosy and 
all the otheyns rich red, witl#a tinge of green at the base of dorsal and caudal. 
Altogether Kit effect is so handsome that it is said of him, ^‘No tropical fish 
ever was rCore beautiful,” 
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his sides are greenish blue and his bel^y green. There is a'^rk hori- 
zontal band on his caudal peduncle. In breeding males, the dorsal and 
caudal fins are*.brlght brick or blood red, with a green tinge at their 
base, the pectorals are pink or rose, and the lower fins’a uniform red. 
The head of the male is covered with small white tubercles from May 
to August and altogether the effect is so handsome ’that it said of 
him that “No tropical fish ever was more beautiful.” 

The length of this species is three and one-half inches, 

Spawning occurs from the middle Oj^May to the last of June. 

f Mud Minnows 
(family umbrid;e) 

753 * Wiiat' are the range and habitat of the Eastern Mud Min- 
now or Rock Fish, Umbra pygmaea? 

From Long Island to North Carolina is its range. It lives in the 
mud or among the plants in lowland swamps and coastwise, swampy 
streams, also in ditches. Often it is found in foul, shallow water in 
which no other northern fish could live. 

754. What are the colors, breeding habits and foods of the East- 
ern Mud Minnow? 

The body is a warm brown with 12 longitudinal stripes and a 
^ck vertical line or two black dots at the base of th^ tail. A stripe 
’'Whs through the eye. The sexes are similarly marked. 

P"ouw inches is the maximum length. 

This fcpecies seldom has bred in captivity. A pair once taken 
while in the act of spawning in a bed of algae were transferred to a 
thickly planted aquarium and resumed spawning after forming a 
holldW nest in a mass of algae. They closed the nest from the side 
after the eggs had been laid and fertilized, and, strangely enough, it 
-was the female who remained on guard. The fry hatched in six days 
and quit the nest about six days later. They grew rapidly, reaching a 
length of one and one-half inches in four months. 

The Eastern Mud Minnow is decidedly carnivorous, eating snails, 
insects, crustaceans, and fishes and their eggs, but consumes also some 
vegetable matter. 

4hopf)ed meat, shellfish and flies are appreciated. Its appetite 
often ’fails in summer. 

755. What are the characteristics of the Eastern Minnow? 

Though voracious and quarrelsome, it is the most iMelligent of 
our pigmy native fidies,*can distinguish certain colors, a^ is hardy 
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in captimy, though it likes rather cool yrater. In an aquarium with 
other fisXes, it will appropriat*e a corner, driying away all other occu- 
pants, apd has been kno^ to tear to pieces even its.own kind. The 
body is exceedingly graceful. It will bury in the mud, tail fo»emost, 
when alarmed. ^See also No. 23.) 

756. WXat are the range and habitat of the Western Mud Min- 
fi«^^j(xalled also Dogfish), U, limi? 

Through the upper Mississippi Valley^ Minnesota, and the Great 
Lakes region, south of the Ohio River; and more than once it has 
been unearthed in the half-dried mud of •Wisconsin prairies. One 
would look for it in weedy streams and ditches, in mud and bog-ljoles, 
and it lives also in cleaj creeks with a soft bottom, and in grassy 
ponds. 

757. What are the colors, breeding habits and foods of thll 
Western Mud Minnow? 

The color is mottled greenish brown with 14 transverse bars. 
March and April are the breeding months and it spawns in very 
cold water, in which it leaps like a Salmon. The fry are said to develop 
the air bladder in three days. 

Like the Eastern Mud Minnow, this species does not exceed 
four inches in length. 

One-fourth of the food consists of crustaceans and insects 
leaps out of the water for the latter), and Duckweed and fil^imentfi^^ 
algae also are favorite foods. In captivity it will accept chopped meat, 
clams, mussels, flies, confervae and Duckweed. / 

' The head is narrower, the eye larger and the body fuller than in 
U. Pygmma. 

758. What are the characteristics of the Western Mud Minnow? 

By a springing motion it can transport itself from one puddle to 
another. It hibernates in mud to a depth of from four to nine inches, ‘ 
said to be segregated according to sexes. 

Top Minnows 
(family pceciliidae) 

759. What a/e 4^e range akd habitat of the Top Minnow or 
Mosquj^ Fish, Gambusia patruelis (formerly G. affin/s)? 

The jprmal range is^from southern Indiana and Illinois to the 
Gulf of Jpexico and along the coast fromiouisiana to Tampico. It is 
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found in the ditches, marshes and lagoons of the Sodth Aunntic and 
Guff States, in lowland, sluggish stre'ams of the southwm, in the 
lower Mississippi from St. Louis to Louisiana, and the Rio Grande. It 
has been introduced into Hawaii, Formosa, Germany) Russia, Yugo- 
slavia, Italy, Spain, Palestine, the Philippine Islands and South 
America for the purpose of destroying malarial mosf^uitoes, ^Iso into 
California where it now is abuiidant generally in ponds anJ streams, 
in creeks and irrigation ditches in the Imperial Valley, an4,^at the 
Salton Sea. 



Courtesy California Academy of Sciences, Steinhart Aquarium 


Mosquito Fish {Gambusia patruelis)^ Male 

Itus lop Minnow, whose normal range is from Indiana to the Gulf of Mexico, 
has been introduced into California and into many foreign lands to destroy 
malarial mosquitoes. Males are blue, green, yellow and orange, and about the 
Salton Sea they assume a rich turquoise blue. Females breed when from three to 
five months old, 20 to 50 living young being numbered in each batch. 

m 

This now is regarded as a species fully distinct from Gatnbusia 
holbrooki, which is found from New Jersey to Alabama and Florida 
and represents G. patruelis in the Atlantic coast drainage and in the 
Gulf drainage from Florida to Georgia; but Dr. Carl L. Hubbs be- 
lieve “it ma^ intergrade with G. patruelis" (Bibliography No. SO.) 

. jbteteen species of Gatnbusia range from Texas through Mexico 
an«TOmtral America, or are indigencas to Cuba, Hajd, the Bahamas, 
ajamaica or the West Indies generally. They inclifle |we Ticky-ticky 
(G. melapleura) , very common in Jamaica, the Guajawn (G. punc- 
tata), also G. puncticulata, both of Cuba* the Golden ^mbusia (G. 
nobilis), also G. seA&'j, which are Rio Grande species, Mlpn’s Gam- 
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busia (G^^Jtannt) of the Bahamas, G. domifticensis of Haiti, Regan’s 
Gambush (G. regani) of the Panuco Riv6r in Mexico, and others in- 
frequently seen in the home aquariums of the United States. All are 
viviparous. , ^ 


760. W&at are the colors of the commoner Gambusias? 

Gstifitmelis females are gray with dusky bands on the sides, or 
faintly peppered with black, the males blue, green, yellow and orange. 
About the Salton Sea they assume a rich ‘turquoise blue. Specimens 
taken from dark colored swamps are dark green with a purple bar 
below the eye. Males, which are scarce, average one inch, females ^one 
and one-half inches, with a maximum of two and one-half. 

G. holbrooki is spotted with black, some individuals being black 
and white, and sometimes both sexes are jet black. Black females are 
considered choice. 

G. punctata is gray and fawn, with a lavender sheen add tiny red 
brown spots on the sides. G. puncticulata is similarly colored, but 
reaches only half the length of the former, i. e., females at maximum^ 
are one and one-quarter inches, males only about one in( ‘ 

761. What is the nature of the Gambusias? 

The disposition of this genus is not of the best. They are quarrel-/ 
some as a rule’ and given to ripping the fins of even larger fishQf?. . 
which makes them ineligible for membership in the “happy/family’^ 
community. / 

, They are hardy and commonly last about two years, and have a 
record of eight years’ survival. 

762. What are the breeding habits of the Mosquito Fishes? 

They bring forth their young alive, breeding when from three to ‘ 
five months old, and though they thrive in cool or brackish waters, 
spawn only in warm, fresh water. They spawn in Florida or in heated 
water in the north the year round. Twenty to 50 yellowish fry are 
numbered in each batch, and broods may be produced at intervals of 
from four to 10 weeks in a water temperature of from 7V to.SO^^The 
fry, which are expelled in masses of eight to 30, are .37 of\'V •'.ch 
long at birth an^ can swim immWiately. ^ 

Male Gapbusfas are distinguished by their smaller size and*- 
intromitten^rgan. 
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76^. What are the natorAl and artificial foods o\ the Mosquito 
Fish? 

Fish fry, mosquito larvae, diatoms and filamentous algae. Like 
other'Top Minnows, it feeds at the surface. 

' In the aquarium it takes almost anything in the«way of stamdard 
fish foods, including ahchytraeidj, Daphnia and prepared foods. Mos- 
quito larvae, if procurable, always are a treat. The adults are^vorar 
cious and will clean up all food thrown in the tank if thP^jlCces are 
small enough. They will eqt the yolk oihard-boiled egg, chopped fidi, 
meat and shellfish. • 


764. What are the range and habitat oi the American Top Min- 
now (Heterandria formosa) ? 

It is found in streams from the Carolinas to Florida, in company 
with Ganibusia. It may occur also in brackish or salt water. 


765. What are the colors and breeding habits of the American 

Top Minnow? 

The sides are dark brownish green, vertically banded with from 
^six to nine dark brown or black stripes made up of small dots. A dark 
^i&nd extends from the mouth through the eye, ending in a black spot 
at the aase of the caudal fin. The dorsal and anal fins bear a black 
spot at (jheir base, but the other fins are clear. 

In tms live-bearer the sexes are easily distinguished by the smaller 
size of the male and his intromittent organ. Young are produced at 
intervals of three or four weeks, especially during spring and summer, 
froifi one to three or more being born every second day over a period 
of a week or two, at a temperature of 70° to 7S°. 

• This is a hardy, peaceable little fish, which has survived for two 
and one-half years in captivity. 

The foods are the same as those of Gambusia. See No. 763. 


766>,.,What special interest attaches to the American Top Min- 

It is the smallest viviparous fish in the world^h^toale measuring 
three-fourths of an inch, the female one inch. (The sm^er Philippine 
Gobies are egg layers.) 
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Killies 

(family cyprinodontid/e) 

767. Which Killies are desirable for the fresh-water aquariuiri? 

We liave in ’the United States gorthern, l^uthern and western 
(resh-water Killies. 

Thbwerthern Killie {Zygonectes diaphanus)^ called the Fresh- 
water Killie, is described undqf Sitiall Brackish Water Species of the 
North Atlantic, Nos. 911, 912. 

The southern Killies are Zygonectes chrysotus, known as the 
Southern Killifish and Golden Fundulus, and Z. notii, called the SjaV- 
headed Minnow. ^ • 

The most desirable middle western Killies are the ,Top Minnow, 
Z, dispar y and the Top Minnow, Z. notatus, i 

The western Killie, which ranges through Nevada and California 
is the Desert Minnow {Cyprinodon macularius) . ^ 


768. What is the best food for fresh-water Killies? 

A variety of foods is suitable, even prepared fish foods. Raw 
meat, flies, worms, crustaceans and boiled cereals also are taken. 


769. What are the range and habitat of the Southern Killifish 
or Golden. Funduius, Zygonectes chrysotus? 

It is common in coastwise streams from South Carolina t/ Texas, 
abounding also in Florida. It inhabits swamps, ponds, lAes and 
creeks, ditches and canals, and is said to enter brackish water. 


770. What are the colors and breeding habits of the Soutljiern 

Killifish? 

This species is uniformly brighter than the northern Killie. The 
back and sides of the male are fish green, belly orange yellow; the 
body and fins are dotted with rubies, and an emerald glitters on the 
opercle. The iris is golden and the caudal fin is reddish, the other 
fins yellow. The female is greenish brown and silver, and her iris is 
also brown. 

This species adapts itself to the temperature of th? livir^-'* oom 
(68° to 72°), aqfl in summer has bred in the north. The eggs /‘l- 
hesive and ha^ it about two weeks. The fry are easy to real 
cared for th^Sme as Goldfishes. 

The amts average t\^b inches in length, with a maximum of 
three and jpne-half to four inches. . • 




Phot^aph^by Dr. E. Bade 

The Southern KiHifish {Zygonectes chrysotus) b uniformly brighter than the northern Kiliie. It has bred in the 
north in summer and the fry are easy to rear. These are typical Killies, with mouths fitted for surface feeding. 
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771. What ar^ the range and habitat oi the Star«headed Min- 
now, Z. notii? * * ^ • 

It is found from Florida to Texas in creeks, lakes, ponds and 
swamps. 

772. What is tlie color of the Star-headed l^nnow? 

The breast and jaws are orange yellow. the sparkling silver 
sides sftlOhgitudinal black stripes run from gill covers to tail with 12 
to 13 vertical bars more pronounced in the^ale. The rear of the head 
is adorned with a star of silver green and a black spot may be ob- 
served on the head below the very large eye. • 

This species averages one and one-half inches in length, with*a 
maximum of two to two and one-half. 

• 

773. What are the range and habitat of the Top Minnow, Z. 

dispar? . 1 

It ranges from northern Ohio to Illinois, south to Mississippi ana 
west to Missouri, occurring in rivers and lakes, also in sluggism 
streams, where, Killilike, it swims at the surface hunting mosquito\ 
larvae and other insects. \ 

774. What are the colors of the Top Minnow, Z. dispar? 

The male is banded vertically with about 1 1 bands, the female 
horizontally with about nine. Both have black backs and th^ head 
so black as to render the eyes inconspicuous. 

This Top Minnow is slightly over two inches long. 

f 75. Where would one look for the Top Minnow, Z. notatus? 

This species ranges from Michigan to Wisconsin and soutji to 
Alabama, Mississippi, Louisiana and Texas, being commonly found 
in rivers, ponds, canals and creeks, and along the margins of sluggish 
streams, swimming at the surface in search of insects. 

It is one of the handsomest of the Killies, almost the entire body 
being spotted with fine black dots and a rich black band running from 
the tip of the snout to the root of the tail. 

The average length is three inches, with a maximum of three and 
one-half. 

776. Where is«the Desert Minnow (Cyprinodon macuIaihX"} 
found? ^ 

This lime fish, which Is a fresh-water cousin of the Sheepshead 
Minnow, Jpes in large numbers in the springs and streams of the 
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from southern Nevada to Sonora, California. Often it is found 
in Anesian water and desert water holfes in southwestern California. 
It swims in dense schojls along the shore* of the Salton Sea. The 
scientiffc name means Spotted Tooth Carp. 

777. What* are thejplors and breeding habita^of the Desert 

Minnow? • 

The color varies with locality, but often the body of the «nale is 
an iridescent electric blue, and his^sidgs are mottled with indistinct 
brown markings. The fins*are red, edged with greenish blue, except 
for the pectorals, which lare transparent. Females, which are slightly 
laj-ger, are brownish green with large silver spots on the gill covers 
and a black streak along the lateral line from the center of the body 
to the tail. 

A maximum length of about two inches is reached, most specimens 
averaging less. 

The pale yellow eggs, measuring 1 mm. in diameter, are attached 
to the roots of floating plants such as Duckweed, and in the aquarium 
it is well to remove the adults after spawning is over, as they begin 
to fight. 

778. What are the characteristics of the Desert Minnow? 

The Desert Minnow is equally at home in the aquarium and in 
the garden pool, and as in its natural habitat the temperature runs to 
such extremes as 65° and 128°, it is not affected by drastic changes, 
but will survive for over three years in a garden pool where the tem- 
perature ranges from 53° in winter to 95° or higher in summer, and 
in the aquarium is as happy at 64° as at 80°. 

Its natural food consists of algae and aquatic insects, and it is 
valuable as a mosquito destroyer and a most desirable adjunct to the 
western garden pool. 


Catfishes 

(family AMEIURIDi®) 

779. Which North American Catfishes are most desirable for the 
home* aqttarium? 

‘‘^^Jbci^'eral species do well in the home aquariui^, are safe with 
J^fishes and most native fishes, and make mofst interesting pets, 
though their sharp spines sometimes injure other anii^sjals in small 
quarters, particularly tadpoles which heedlessly res^^hemselves 
against the spines and become fatally scratched. Native Cashes have 



254 


1001 QUESTIONS ANSWERED 

lost favor mor^ or less of recent years, the South American 
Cathshes having supplanted fhem as scavenlers in the toy tropical 
aquarium, though the northern Cats still arepept wijh Goldfishes in 
aquaria and pools. r ‘ 

The common Bullhead (Ameiurus nebidAtis), called the Horned 
Pout in.MassaiJiusetts, though not the smalWt, the snialler Black 
Bullhead* {A. melos) which ranges ffom New,JfeiL to Kentucky and 
west tct.Nebraska, the Stone Cat (Noturus flavus), and the Mud Cat- 
fish or Tadpole Cat {Schilbeodes •gyrinus) are among the commonest 
of small size. **' 

780. What are the characteristics of the Ratfishes? 

• • 

Whiskerlike barbels ground the mouth, which give, them their 
name, and the ability to inflict an injury with a sharp spine located at 
the base of the pectoral fin, are their main characteristics. They guaijd 
their young and are entertaining in the home aquarium, tl^ough the^ 
do not breed there. 

A common Bullhead observed by Miss Mellen amused itself b^ 
circling around a sprig of Anacharis, repeating this performance ever 
day as a regular diversion, always approaching the plant from the\ 
left of the tank. Its revolutions were counted and it was found that \ 
the fish encircled the plant an even number of times more often than 
an odd number. (Bibliography No. 207.) 

781. Where is the Bullhead, Ameiurus nebulosus, found? 

From Maine to Texas and Florida. Nearly 60 years ago it was 
introduced into various western rivers where it has becorfte exceed- 
ingly abundant, notably in California, New Mexico and Arizona. It 
lives commonly in ponds, lakes and the “dead waters’^ of streams. In 
California it is called the Sacramento Cat. * 

782. What are the colors and spawning habits of the Bullhead? 

Generally this fish is yellowish brown or black. In the Susque- 
hanna, black specimens marked with lemon and white are found, and 
albinos have bebn taken in New Jersey. 

Parental care often has been observed in this species. According 
to Anna B. Comstock, both parents clear the pebbles frdhi th^hpsjen 
nesting place, s^jcking the pebbles into their mouths and 
them some distance but the male is more active in guarding the n. \ 
and seeing that the eggs are aerated, using his snout to bring to the 
top those that are on the bottom of the mass. 

In the Bullhead, eight barbels surround the mouth. In native 
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Courtesy California Academy of Sciences, Steinkari Aquarium 


Small specimens of the Bullhead, called the Horned Pout in Massachusetts 
and the Sacramento Cat in California, are suitable for the home aquarium, and 
from them one may learn new things about fish psychology. 

waters it grows one and one-half feet long, with a weight of four 
pounds, and makes a good aquarium species only when of small 
size. It is extremely hardy, and, as every boy knows who has fished 
for it, the Bullhead can inflict a painful wound. 

783. Wh^ are the range and habitat of the Stone Catfish^ 
Noturus Oavus? 

. ^rhe Stone Cat is widely distributed through the eastern states, 
the Great Lakes region, south and west to Texas, Wyoming and 
Montana. It lives under stones on the clean bottoms of brooks, rivers 
and channels. 

784. What are the colors and breeding habits of the Stone Cat? 

It is yellowish brown, blackish above and with fins edged with 
yellow, and ntaches a length of one foot maximum, though averaging 
fivi^‘A nine inches. 

/It breeds in June and July, laying its or^g^ yellow eggs in 
'batches fastened to the under sides of stones. 

It is called the Stone Cat because it lies for hours on one side as 
though “dead as a stone.” ^ 

Stone Cats have a poison gland at the base of the pectoral fin 
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which adds an* extra sting to the woui\d and causes an ext^iBBTsSy 
painful sore, which, however, is not dangeroi|- ^ 

The Stone Cat is distinguished by the afipose fig which ^^atly 
joined to the back. I 

This Catfish preys on other little fishes! and inserts and crus- 
taceans large adSi small. ^ V 

785. What are the range and habitat of the Tadpole Cat or Mud 
Catfish, Schilbeodes g^rinus? 

This species is common in the latitude of Nejv York, through the 
Great Lakes region and the Mississippi Valley, living in lakes, creeks, 
rivers and small brooks. There are three species of Tadpole Cats'pr 
Mad Toms in Kentucky |nd Tennessee. 

786, What are the characteristics of the Tadpole Cat? 1 

It has a poison gland similar to that of the Stone Cat, inflictin|g 
a painful but not dangerous wound. It is exceedingly tenacious 01 
life. \ 

To distinguish it from others requires a close inspection, the 
distinguishing feature being the more strongly developed pectoral \ 
spines. ' 

This species spawns in May. 

The adult length is eight inches maximum, most specimens aver- 
aging from three to five inches. 

The natural food consists principally of crustaceans and insect 
larvae. In the aquarium it will take chopped clams, mussels and 
shellfish. 


The Pirate Perch 

(family APHREDODERID/E) 

787. What are the range and habitat of the Pirate Perch orj^ 
Mud Perch, Aphredoderus say anus? 

It is a common little fish in coastwise swamps and sluggish 
streams and bayous from New York (including Long Island) to 
Texas, and in the Mississippi Basin and Louisiana north to Michigan 
and Minnesota. Both fresh and brackish waters suit its^aste, and it is 
found in the tide-waters of the lower Delaware. * “ i ’ 

788. What are^:( 4 prs and breeding habits of the Pirate Pe^;;^ 

The color is olive, speckled, and with two black bars at the base 
of the caudal. The iris is brown. The lateral line is weak or wanting, 
the tail is square and the under jaw projects.- 
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takes placenn May. 


nest is made aijiong the vegetation, and both parents are 
ntil the fry are oae-third of an inch long, 
in captivity. 

five inches maximum, with an average of 


ature suite it perfectly — ^68° tb 72^ 



thrfee and or 
Living-roon^ 


789. What are some interesting^ facts concerning the Pirate 

Perch? t » 

It has no relatives, Jjeing the only member of its family. It is 
voiaqious, remaining concealed in thick vegetation by day and 
foraging .largely by night. The air vessel is large and adherent to the 
abdominal walls. It has some small teeth^ but the principally in- 
teresting feature about the fish is the unique change in its physiology 
as it matures. The specific name, sayanus^ is from the naturalist, 
Thomas Say. The generic name, Aphredoderus, means ‘^excrement- 
throat^’ and relates to the vent, which in the young lies behind the 
ventral fins and as the fish grows, moves forward until in the adult 
it is situated at the throat, just below the preopercle. 


790. What are the natural and artificial foods of the Pirate 

Perch? 

Insects constitute 90% of its food, the remainder being made up 
of crustaceans, worms, algae and fish fry. It was named Pirate Perch 
by Dr. C. C. Abbott because in his aquarium the only food taken 
was other fishes. 

It prefers meat, fish and shellfish. Any live food that is available* 
will be appreciated, though all foods should be offered at nightfall, to 
pj^i^nt decomposition before the fish leaves its lair among the plants 
search for its dinner. 

It will last for upwards of two years in captivity. 


Fresh-water Sticklebacks 
(family gasterosteid>e) 

791. Which Sticklebacks are found in fresh water in the United 
States? . # 

• The Brook or Black Stickleback (Eucalia incdhstans) is common 
in New York, also Canada, the .Great Lakes region, and from Ohio 
west to Kansas and Montana. A Lake Superior species (£. pygmma) 
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< ‘ji tnov he found in company with the plainerjh^ 

been ndticed aS great destroyers of, Trout an^al»^jn egg 
793. What are the breeding habits and colors of the Brook 
Stickl6t)Ack ? < 

The male in spring is jet black, tinged anteriorly with red, the 
female greenish, mottlld and with 10 cross bands. 1 he buil^ 

a nest and defends the young vigorously. With a sticky secretiorf from 



From The Fishes of Tllinois, by Forbes and Richardson 


The Brook or Black Stickleback {Eucalia inconstans) 

The nest-building habits of Sticklebacks of both fresh and brackish waters 
have won them a place in numerous aquaria in schools and hoihes. They are 
quarrelsome and unhesitatingly attack fishes much larger than themselves. In 
this species, which is said to be the only five-spined Stickleback, males iri 
spring are jet black, tinged anteriorly with red. The average length is o. and 
one-half inches. 

'T 

his kidneys he glues together bits of algae and plant stems to forin 
the minute round nest, which has two openings and is attached to 
some aquatic plant. The eggs of several females may be deposited in 
one nest. The* fry are fish green like the mother. 

The adult length is one and one-half inches, though occasional 
specimens reach two and one-half inches. 

793 , What art the characteristics of the Brook Stickleback?* 

For the aquarium the Brook Stickleback is the favorite among 
fresh-water Sticklebacks. It inhabits small, clear brooks and ponds, 
and sometimes is found in stagnant watec . 
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is a quarrelsome Ultle fish, always on the alertf to attack small 
sometimes Astroying largef fishes. On its back is a row 
oftil^ee or four free sp»es with a fifth at the beginning of the dorsal, 
and iCB said to'be the oily five-spined Stickleback. 

^of the hydiest of the Sticklebacks and has lived four 

years in 

It is a boffciigy^der, Jiving on filamentous algae, crustaceans 
(particularly C3rpris)7and insects. 


794. What is the range of the Nine-spined Stickleback (Pungi- 
. 4 ius pungitius)^ called also the Ten-spined Stickle? 

This little fish is found on both sides oi the Atlantic. In America 
it extends from the Arctic to Long Island, is abundant in the Great 
Lakes (particularly Lake Superior) and their tributaries north to 
Alaska. In the latitude of New York, it lives in brackish water vegeta- 
tion and along the shallows, though it is found also in fresh water. 

In Europe, it is common in France, where it is called Epinoche; 
also in Germany, Scandinavia and Great Britain. It lives in North 
Sea and Baltic estuaries, also in rivers, but displays a preference for 
small tributary streams far up from their course. It occurs in most of 
the lakes and rivers of Sweden, where pigs are said to feed upon it. 


795. What are the colors and habits of the Nine-spined Stickle- 
back^ 

It is quite variable in color, commonly a fish green with silver 
below, and barred with from six to 10 bands. The iris has a metallic 
Ij^r. Both sexes are reddish in the breeding season, which occurs 
n early summer. The body is slender and has eight or nine free 
dorsal spines, the ninth, sometimes a tenth, forming a spine at the 
beginning of the dorsal fin. 

The male generally builds a nest shaped like that of an oriole, and 
the orange eggs hatch in 1 2 days. 

Adults average about two and one-half inches, with a maximum 
length of.thr^. 

Insects and crustaceans form the principal foods. 

This species is very sociable and gathers in large schools, but 
the males are fierce fighters. 

In captivity the Nine-spined Stickleback has survived for two 
years. 
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SlLVERSlDES’ 

(family ATHERINID^ 

795. What are the range and habitat of\the Brojiilif'Silverside 
(Labidestbes sicculus) ? ^ 

It ranges from Lakes Ontario and MichigalTto Iowa, Florida and 
Texas, having adapted itself to all sorts of fresh waters — clear streams 
and sluggish rivers, clear lakers and muddy lowland lakes, ponds and 
swamps. In West Virginia it is known also as the <Skipjack. 

797. What are the colors and foods of the Brook Silverside? r 

This is a graceful, svrift, silvery little fish, with long body, “slen- 
der as a Pike,” pointed snout and large eyes. These are two dorsal 
fins, the first being small and rounded, the second large and squajre. 
The anal is much larger than the ventral fin, and the caudaHs fork^. 
A black lateral line extends from the gill cover to the root of the t^l, 
and the sides, which are semi-translucent, are decorated also with 
horizontal stripes of brilliant silver. The length is three and one-haJ^ 
inches. \ 

The Brook Silverside is delicate and difficult to transport. Its 
natural foods consist of minute water animals — Crustacea, insect 
larvte, aquatic worms and snails. 


Darters 

(family etheostomid^) 

798. Are Darters easy to maintain in captivity? 

Darters are accustomed to cool water, therefore it is difficult to*, 
maintain them in captivity except in running water or in aquaria;^ 
supplied with mechanical aeration. Under these .special conditions, 
they will survive for two or three years. 

They can be kept in a “happy family” tank, being inoffensive to 
other species. 

799. Where would one look for Darters? 

They will 6e found darting quickly about in the currents of 
swift, rocky streanis. In lakes and slower streams they frequent the 
bottom, sometimes conceal themselves under stones, and may lie 
motionless for a considerable period. . 
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, Which Darters mfy one find who goes hunting for them? 

^^ore than 100 kiisis of Darters are found in the United States. 
Maf^„lakes and riversjjire inhabited by Darters found nowhere else. 

— ^.«-51ack-sided garter (Alvordius maculatus)’ abounds from 
Pennsylvaflit ^o South Dakota, and is common in the Ohio Valley. 

Probably ^e^ best known (jf all Darters is the* Johnny Darter 
(Boleosoma nigruih) oi the eastern states, ranging from New England 
and New York as far west as Colorado. 



Fr«mi The Fishes of Illinois, by Forbes dnd Richardson 

The Green-sided Darter {Etheostoma blennioides), recorded from New York 
to Kansas and South Dakota and as far south as Alabama, is called “the most 
simply beautiful of all fresh-water fishes.” , 

Others are the Fusiform Darter {Boleichthys fusiformis) y found 
Massachusetts south in coastwise streams; the Blue Johnny or 
^Rainbow Darter {Oligocephalus cceruleus)y ranging from New York 
*to Michigan and Kentucky and through the upper Mississippi Valley; 
the Tessellated Darter {Boleosoma olmstedi), running from Lake 
Ontario to Massachusetts and south to North Carolina; the Tassel- 
lated Darter {B. effulgens)f found from Maryland to North Carolina; 
the Fantailed Darter {Catonotus flabellaris) , taken from New York 
to South Carolina and Kentucky and west to Iowa; the Green-sided 
Darter {Etheostoma blennioides) yXteoxAti. from New York to Kansas 
and South Dakota and as far south as Alabama. 'Jhi? Darter abounds 
in Illinois, and in the Ohio and Tennessee Rivers. The Blue-breasted 
Darter {Nothonotus camurus)y abounds from Lake Erie to Tennessee 
in clear, swift waters. The smallest of the Darters, called the Least 
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Darter (Micro*perca punctulata) ^ is founcl in Indiana, Michia^ti^ 
Tennessee, and south to Arkansas. (Bibliography No. 81.) ^ 

There are 16 species of Darters in Tex^s, 27 in Kentuckj/ffnd 
Tennessee. 

8 01. What are^the spawning habits of the Darter 

All Darters spawn in the spring* as far as kno^n. Darters seldom 
have bred in captivity, and their spawning has been little observed, 
but Mr. W. P. Seal some yeys ^go was fortunate enough to witness 
the spawning of the Tessellated Darter. The eggs are adhesive and 
are laid singly on the under surface of stones. The male, arrayed in a 
coat of brilliant hue, defends his nest with a vigor and bellige^eftce 
that almost matches these qualities in the Sticklebacks. It is said that 
the Johnny Darter does*not guard its eggs, but that tHe Fantailed 
Darter remains near the nest until the young have hatcfied. 

802. What is the food of the Darters? 

Small crustaceans, insects— especially midge larvae, and othd^ 
live water animals, but in captivity they take a variety of foods inV 
eluding chopped meat, fish and shellfish. \ 

803. What are the characteristics of Darters? 

They climb and jerk and dart about like birds instead of swim- 
ming smoothly like most other fishes. This is not due to the absence 
of an air bladder as is generally supposed, although the air bladder is 
a rudimentary affair. Darters have the ability to turn their heads, a 
curious feature seldom found in fishes. They lie on the bottom of a 
tank with their heads raised like lizards. They can also wink. Jordon 
and Copeland, eminent ichthyologists, say that Darters can “outwink 
all animals in creation except owls.’^ They are exceedingly plapJ*?l. 
Though so small they represent to the scientist the perfection of fornK 
in a fish, ^^concentrated rather than dwarfed.^’ 

804. Which Darters are hardy? 

The Black-sided Darter, of which it is said that it is ‘‘hardier 
than any other fish that is so pretty and prettier than any other that 
is so hardy,'’ and the Fan tailed Darter, which is called ^'the Darter of 
Darters, hardiest, wiriest, wariest of them all,” share the honors in 
respect to hardihoqfl. The Rainbow Darter, with a maximum length 
of two inches, has proved sufficiently adaptable to breed in captivity, 
spawning occurring in June and the eggs being deposited among 
pebbles. Its colors are blue and scarlet. . . 
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8c 5. What are the colors of the Blatn^-sided Darter? 

«. ¥he handsome orange body is marbled with black, and a vertical 
stripe runs through the (fye. 

called “the fin4 gentleman of the family” and is not so jerky 
nor so delicaft'^i^as many of its relatives. 

806. What is a Sand Darter? * 

There is only one Sand Darter, ^tnmocrypta bcanii, which ranges 
from Illinois southeast through the Gfilf States and from Alabama 
through Mississippi and Louisiana, usually in clear, sandy streams. 

. This species spends tnost of its time in the sand with only its eyes 
showing, and can bury itself in a few seconds. 

Thd scales are translucent with fine black dots. 

Like that of various other Darters, its food consists of dipterous 
larvae, mainly Chironomus and the larvae of May Flies. 

807. Where would one look for the Johnny Darter (called the 
Black Minny in Kentucky and Tennessee) ? 

It is found commonly among gravel and weeds on the bottom of 
clear, small brooks. (See also No. 800.) 

808. What are the colors and habits of the Johnny Darter? 

Normally it is a yellowish brown, freckled, with seven or eight 
W-shaped marks on the side. In the breeding season the head of the 
male becomes jet black, this color sometimes extending to the tail. 
The first dorsal spine becomes swollen and club-shaped at the tip. It 
is called “Beautiful as a wood warbler.'^ 

It spawns from the last of April to the first of June. 

^ A length of from two and one-half to three inches is attained 
k/this species, which is distinguished from others by a slight interrup- 
,tion of the lateral line behind. 

It has a habit of leaning forward over stones, resting on its front 
fins and looking very froglike; also it strikes birdlike attitudes. It is 
fond of concealing itself partly in sand. It is an active and interesting 
little fish. 


SUNFISHES 

(family centrarchid/e) 

809. What are some interesting facts about l^nfishes? 

The family is a large one and found only in North America. Most 
species are voracious and quarrelsome, also very l>eautifully colored 
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and worth keeping in an aquarjum if they, can be kept by themselves. 
They are easy to maintain. * 

Sunfishes have bred ili captivity. 

810. What are the natural and artificial foods of therfunfishes? 

The natural foods are worms, spails, crustaceans^arvse of mos- 
quitoes and other insects, small fishes, and small plants such as Duck- 
weed, confervae and other algae. 

Sunfishes dislike dry fish, foods, though they will accept them if 
nothing else is available, as well as hardAioiledcegg yolk and other 
Goldfish foods. The best foods are chopped raw fish and shellfish, 
beef, lamb, liver, live flies, mosquito wrigglers, Daphnia and atHpr 
small crustaceans, wax-worms and enchytraeids. 

811. Which of the Sunfishes can be kept together? 

The Peacock Sunfish, the Spotted, Diamond or Blue-spotfed Sun- 
fish, the Little Sunfish, the chcBtodon or Black-banded Sunfish, tl^e 
Everglades Pigmy Sunfish, and the Orange-spotted Sunfish. 

812. Where would one look for the Peacock Sunfish {CenUdiT* 
chus macropterus) ? 

This species, called also the Flying Perch, Long-finned Sunny, 
Many-spined Sunny, Round Sunfish, and Flier, lives in lowland 
streams and bayous, and ranges from Virginia south to Florida and 
Louisiana, and north through the Mississippi Valley into southern 
Illinois. 

813. What are the colors and breeding habits of the Peacock 
Sunfish? 

It is green. A series of dark brown spots on the sides, below 'tii^ 
lateral line, forms interrupted longitudinal lines. There is a dark spot, 
below the eye, and the soft dorsal and anal fins are reticulated. In 
young specimens, there is a conspicuous eye spot at the base of the soft 
dorsal, which disappears in the adult. 

This species breeds in June, July and August. Like many other 
Sunfishes, it sweeps a depression in the sand or gravel with its fins and 
snout, and there the eggs are laid. The male takes cafe of the eggs 
which hatch in about three days, and watches over the fry. 

Adults average /hree inches, with a maximum of six. 

The temperature of the water generally and also for spawning 
should be 68*^ to 75°. 

This is an ideal aquarium fish, good also for the garden pool. 
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^ Insects, worms, shHlfish (including snails and fresh-watec 
shrimps) form the natural foods. In the* aquarium it will accept almost 
afiy prepared food, and is fond of dried shrimps. 

Under favorable conditions it will last for three years. 

814. Wherfe would one look for the Diamond Sunfish {Ennea^ 

canthus gloriosus) ? * 

This Sunny, called also Spotted Sunfish and Blue-spotted Sunfish, 
is found commonly throu^ the AtRntjp coast states from New York 
to Florida. It lives,among the vegetation at the margins of ponds, 
lakes and streams, in claar, still water, and also enters brackish water 
nfai; the rnouths of streams about Chesapeake Bay. 

This is^an exceedingly beautiful little fish. The body is set off 
with many silyery blue spots forming definite horizontal lines. In the 
female, the blue spots are fainter and sometimes wanting. Both sexes 
have a dark spot just below the eye. 

Fotfr inches is the maximum length. 

815. How can one breed the Diamond Sunfish? 

The eggs are laid among aquatic vegetation and hatch in a couple 
of days. The adults eat them if they are not removed at once. 

8 1 6. Where would one look for the Little Sunfish, Enneacan^ 
thus obesus? 

Its range is from Massachusetts south to Florida, where it lives 
among the water plants in creeks and rivers. 

It attains a length of three inches, and is distinguished from the 
Diamond Sunny by the presence of seven or eight wide, rather incon- 
spicuous vertical bands, and a round black spot on the gill cover on 
e ievel with the eye and of the same size as the eye. 

*817. Where would one look for the chastodon or Black-banded 
Sunfish {Mesogonistius chastodon) ? 

The chxtodon is found from Maryland north to New Jersey, in 
sluggish streams, ponds, creeks and rice ditches. Often it is taken in 
the cedar swamps of New Jersey, where it was discovered in 1854. It 
has a habit of clustering on the submerged leaves of water plants. 

818. How can the chastodon be bred? 

The chxtodon has bred in a community tank with toy tropicals 
such as Guppies, Barbus, ^helleri and Platys. The eggs, numbering 
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upward of 100, are laid in June among the't>lants and hatch in from' 
two to five days at a temperature of 66°. The fry hang on the vegeta- 
tion for the first few days, and at five weeks are exact miniatures *of 
their parents, one-half inch in length. They will eat egg yolk, oudiv-.. 
traeids and chopped earthworms. 


819. What are the colors of the chaetodon? 

The chxtodon easily is the aristocrat of the tribe, a large-eyed 
exquisite creature with pearl%ray body vertically striped with six 
or eight black bands, and ventral fins of black and orange. The iris is 
brown. 

A maximum length of three to four inches is reached. 

It is a graceful swimmer of gentle disposition, not too hardyj though 
with proper food it will live three years in captivity, and one specimen 
is said to have survived for 10 years. A singular fact about tpe 
chmtodom is that when grouped they do not do as well as When ohe 
or two specimens are placed in a tank by themselves or with oth^ 
species. ' 


820. What are the range and habitat of the Common Sunny or 

Pumpkin Seed? 

The Common Sunny (Eupomotis gibbosus) extends from Florida 
north to Maine and west to Minnesota. Its services as a mosquito 
destroyer are generally in demand in house ponds, and it was ac- 
climatized in Europe some years ago. 

, It frequents clear brooks and ponds, preferring still waters, and 
is found in company with Shiners, Minnow^s, and Killies. It has no 
aversion to mud, however, and may be found in ditches and muddy 
creeks. ' . 


821. What are the colors, nesting habits and foods of the Com- 
mon Sunny? 

It is a beautiful fish, the body glistening as though set with 
gems — emeralds, and blue and yellow topazes predominating, with 
glints of garnet in the eyes, and a ruby near the edge of trfie gill covers. 
Two hundred years ago the Common Sunny was called “Round 
Robin” and an early observer remarked that it looked “like a bril- 
liant coin fresh from the mint.” The male has conspicuous ear flaps, 
luminous borders on his fins, and his dorsal and caudal fins are a 
brighter blue than those of the female.. 
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This species breeds !n May and June, A depression several*^ 
inches deep and a foot across is hollowed in the mud with the fins. 
Some say only the male, others assert that .both parents guard the 
nest, with great ‘spirit. According to Ann H. Morgan .(who believes 
only the male guards the eggs), the spawning pair circle together 
over the ne5t, ‘^their ventral sides close together, while eggs and 
clouds of sperm cells are dischai^ed into the water.’' The eggs are 
adhesive and attach to stones and gravel in the nest, and the young • 
are left to fend for themselves. They reach a length of one and one- 
half inches in five months. • . • 

The adults attaih a maximum length of eight inches, but most 
specimens average only Six inches. 

• This Sunfish is quarrelsome by nature and best kept with its 
own kind. • • 

The natural food of the Common Sunfish consists of mollusks 
50%, insects 20%, crustaceans 20%. It eats also worms and fish 
ova. it Ut fond of the eggs of the Bowfin. 

It is a hardy species and has survived four years in running water. 


822. Where is the Green Sunfish (Apomotis cyanellus) found? 

This beautiful fish has a very wide range east and west, being 
found from the Great Lakes region to Mexico, abundantly from 
Ohio westward to the Rio Grande. It is very common in the Missis- 
sippi Valley. In Louisiana it is called the Blue-spotted Perch. It is 
known also as Blackeyes, Little Red-eye, Blue-spotted Sunny and 
Blanco Perch. It has been introduced into California. It is the com- 
mon Sunfish of the west, the Pumpkinseed being the common Sunfish 
of the east. 


823. What are the colors and foods of the Green Sunfish? 

The colors are extremely variable, but, as the various common 
names indicate, the species often shades from blue green to rich 
green. The general color is emerald with a brassy luster, yellow be- 
neath, and with blue-spotted scales. The iris is red and there are blue 
stripes on the cheeks. 

This specks reaches a maximum length of seven inches. 

In a state of nature, only animal food is taken, and this consists 
of one-third of fishes, the remainder being made up of insects and 
crayfishes. When small, it eats small crustaceans, Inosquito larvae and 
fish fry. 

In captivity it accepts any. food offered. 
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,^4. What is the range of the Scarlet Sunflsh or Red Perct 
(Sclerotis miniatus) ? * 

This Sunfish range# through the Mississippi Valley, southerr 
Illinois to Louisiana and Texas, favots swamps and ponds, 
common also in rivers. 


'825. What are colors and habits of the Scarlet Sunfish? 

The basic color is darktolive, and ^e sides below the lateral 
line are striped with seven or eight rows of bronze or purplish spots. 
The belly is lighter, with a brassy luster. The upper part of the head 
is dark, the gill covers bluish green, and the ear flap is black .with 
silvery upper and lower margins. The soft dorsal and gnabflns are 
reddish brown, the caudal reddish with a light edge, .and the iris is 
red. Specimens taken from swamps are redder. This Sunfish is not 
very abundant. 

Spawning occurs during May and June. ' 

It reaches a length of four inches. \ 

Its habits are the same as those of other North American Suit; 
fishes. 


826. Where is the Red-breasted Sunfish (Lepomis auritus) 
found? . 

This Sunfish ranges from Maine to Virginia, and is abundant in 
all streams east of the Alleghanies and south of New York. It is par- 
ticularly common in the Delaware and its tributaries. • 

It has at least 30 other common names, most familiar of which 
are Tobaccobox, River Sunfish, Yellowbelly, Long-eared Sunny, Red- 
headed Bream, Red-bellied Robin and Horned-eared Sunfish. 


827. What are the colors of the Red-breasted Sunny? 

The colors are evanescent. Generally the scales are blue with 
red spots, overlying a fish green, and below the color is orange red. 

A long, tough opercular flap gives the names of Long-ear and 
Horned-ear. • • 

A maximum length of eight inches is attained and only young 
specimens are dfesijable for the home aquarium. 

The habits, foods and disposition are the same as those of the 
Common Sunny. 

This species has survived for three years in running water. 
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128. What is the rangfe of the Long-eared Sunfish, Xenoflsk^.. 
^ megalotis? 

This Sunfish, called also Red-eyed Sunny, Small Green Sunfish 
M Brilliant Sunfish, ranges from Michigan to Miifnesota, South 
Carolina and* southward to the Rio Grande. 

829. What are the colors of the Long-eared Sunfish, X. megalo- 
tis? 

The colors are jBvane<Sbent, commonly green or brown above, 
sometimes robin’s egg bli^e or deeper green on the sides, mottled with 
infiliiperable transverse luminous dots. Below the eye, the colors 
vary from straw to ruby red, and a ruby glitters in the iris. 

The ^'eaf flap” is long, “thumb marked*’ before and red behind. 
The disposition, habits and foods are the same as those of the 
Comn^on Sunny. 

\ l^isr Sunfish has survived for three years in running water. 

830. What is the range of the Mud Sunfish (i 4 cant/iarcus po- 
motis) ? 

It is found in sluggish streams near the coast from southern New 
York to South Carolina. 

Other names are Bass Sunfish, Mud Bass and Mud Perch. 

831. What are the colors of the Mud Sunfish? 

The color is dark greenish, with five indistinct black longitudinal 
bands along the side. The fins are dusky, and a black spot is present* 
on the operculum. 

The maximum length is six inches. 

Young specimens make good balanced aquarium fishes. Any 
food offered is accepted, and this species has survived for two and 
one-half years in captivity. 

832. Where would one look for the Orange-spotted Sunfish 
(Allotis humilis)? 

This shov^ little fish, called also the Red-spotted Sunny, favors 
creeks, small rivers and lowland lakes, and in Illinois and the Mis- 
sissippi Valley may be found in company with the* Green Sunfish. 
Its range is from Ohio and Kentucky southweslf through Arkansas 
and Texas, and northwest through Kansas, the Dakotas and Minne- 
sota. It is abundant in tl\e Missouri and Ohio basins. 
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•^3. What are the colors {ind breeding season of the Orang 
spotted Sunfish? 

e 

This Sunfish wears a light olive coat sprinkled with fine dots of 
gold and emerald, the belly is deep orange dusted with brown, 3353 
the sides are ornamented with 20 or 30 orange spo\sS, deep and 
bright in male^, brownish in females . In the males, the spinous dorsal 
bears a narrow edge of crimson, and the soft portion has a wide 
margin of orange, while the ventral and anal fins are orange or crim- 



From The Fishes of Illinois, by Forbes and Richardson 

The Orange-Dotted Sunfish {Allot is humilis) reaches a maximum length of 
three and one-half inches and is one of the most brilliant of North American 
fresh-water pigmy fishes. 

son. The male’s forehead is concave, his profile steeper, afid his ven- 
tral fins are longer than those of the female. 

The maximum length is three and one-half inches. 

Spawning occurs in early summer (in June in Illinois), but this 
Sunny has not yet bred in captivity. 

It is not a pugnacious species, does well with other peaceable 
fishes, and will survive for nearly three years in the aquarium. It 
is a good species for the garden pool. 

Miller’s Thumbs 

(family cottid/f:) 

834. How many Miller’s Thumbs are there? 

Thirty species with somewhat similar colors and habits are found 
from New York to California, and from Maine to Georgia, the best 
known in aquariums being the Fresh-water,Sculpin or Little Stargazer 
{Coitus gracilis). 
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835. What are the chariCcteristics of the Miller’s Thumbs? 

• * 

• ^ They are the only fresh-water Sculpins, presumably descending 
from an Asiatic,. marine type. The top of thfe head is warty, the skin 
velvety, except for sharp prickles behind the pectorals. They can 
erect their spines and swell out their grotesque heads when annoyed. 
The name is derived from the br^ad, flat skull, resembling the shape 
of millers’ thumbs which became* flattened from testing flour. 

836. What are the breeding habits of the Miller's Thumbs? 

They breed during spring and sutrlner, the eggs of most if not 
all species being laiTl in masses attached to the under surfaces of 
stones in shoal water. Usually the male guards the nest for one 
month. 

837. Where* would one seek the Miller's "^Thumbs? 

They are taken in most streams and lakes where Trout occur 
oljten lie on the bottom under rocks or secrete themselves among 

What is the range of the Miller's Thumb, Fresh-water 
Sculpin or Little Stargazer (Cottus gracilis)? 

It is found from Maine to New York, also in the tributaries of 
the Delaware and Susquehanna. 

839. What are the colors and foods of the Miller’s Thumb or 
Little Stargazer ? 

The fish is brown, and its yellow eyes have dark blue pupils. It 
changes color from fright or lack of oxygen, turning gray within 
five minutes. 

Most specimens found are about four inches long, though a 
maximum of seven inches may be reached. 

Normally its food consists of 40% of aquatic insect larvae, 35% 
of crustaceans, and 25% of small fishes. It hides under stones and 
3arts out at its prey. Like the Sticklebacks, it preys on the eggs of 
Trout and Salmon and is of economic importance in that respect. 

SURFFISIIES 

(family kmbiotocidae) 

840, Whaf aft the range and habitat of the traski or Trask's 

Perch (Hysterocarpus traski) ? # 

It is common in the rivers and ponds of cenfral California, and 
ranges through the Sacramento Valley from Lake County to Santa 
Clara County. . ^ . 
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What are the colors ai^d breeding habits of the traski? 

The females of this species are more strikingly colored, green’ 
bodied, with bright yellow belly and throat, darker on |he back and 
with black blbtches forming irregular transverse bars or the sides. 
The males have dark brown backs, with silvery or yellow sides, show- 
ing fine dark spots at times. ^ 

The traski is the only fresh-water species of this family of live- 
bearing Perches, and is believed to have lived formerly in the sea. 
It has not bred in the home |iquhrium, but in the garden pool young 
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Trask’s Perch or traski, Female 

This is the only fresh-water species of the family of Surffishes or live-bearinR 
•Perches, and though the average length of the adult is only four ‘inches, maxi- 
mum six, the young at birth measure one and one-half inches and number from 
12 to 20 in each litter. The females are more brightly colored, green-bodied, 
with bright yellow belly and throat. 

are born in the spring. They are one and one-half inches long at 
birth, number 12 to 20 in each litter, and are fully able to take care 
of themselves. 

The maximum adult length is six inches, most specimens measur- 
ing only three and one-half to four. 

The traski favors alkaline water and requires plenty of room to 
swim. A temperature of from 65° to 72° will keep it*^in 'good condi- 
tion, though it^^an stand a lower temperature. 

The natural f»od consists of small Crustacea, insects and algae. 
In captivity it takes all foods offered, and will survive for about two 
years. Its disposition is mild. 
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The Sleepers 
(family eleotrid^eJ 

842, What ^re the range and habitat of the Sleeper or Spotted 

Goby (t>ormitator maculates)? 

It ranges from South Carolina to Panama, the West Indies and . 
Brazil, and is found also on the Pacific Coast and West Coast of 
Mexico and Central America, in fresh i^nd brackish water. In cap- 
tivity it thrives better in a fresh-wattff balanced aquarium than in 
brackish water. . 

‘ ,'The young are abundant in muddy puddles left by winter rains 
or by hi^ ti^es. ^ 

843, What are the colors of the Sleeper? 

It|l« celebrated for its lovely colors — rich shades of blue and 
y ^ on the sides and fins, with backs a blend of emerald and rock 
Drown. There are two dorsal fins and the body has the shape of a 
small Carp. The male is not only more richly colored, but his dorsal 
fins are closer together than those of the female and all his fins are 
larger. 

Room temperature, 68° to 72°, is suitable for the Sleeper. It has 
not bred in captivity, 

844, What are the characteristics of the Sleeper? 

It remains motionless for long periods, resting against the glass ^ 
or plants, or balancing itself at the top, as though asleep. Also, it has 
a habit of fainting (said to be confined to the males) when first taken 
into captivity, if people move before the tank or disturb the water. 
Some die from fright, but as a rule the fainter recovers after lying 
cm its back gasping for a few minutes. Specimens well acclimated 
* to captivity do not faint. 

This species has an added disadvantage of growing too large 
for the home aquarium, and only young specimens are. desirable. In 
tropical w^aters it is taken as a food fish. It is said to attain a length 
of two feet or more in a state of nature. Aquarium specimens measure 
about four or ifve inches. 

In nature it swallows much mud and vegetation. In the aquarium 
it is a ravenous eater of aquatic plants, beef, shellfkh and fish. 

The Sleeper will survive in captivity for upwards of 26 months. 
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i 

S^5. How is the Sleeper, Dormitator ihaculatus, distinguished . 
from D. latifrons? 

The latter name was given the first specimen pf Sleeper found 
on the California coast, and the two species are thfcji same. The 
Sleeper known as D. latifrons ranges along the Pacific slope from 
lower California to Ecuador. The^ colors of the two are similar ex- 
cept that the transverse markings of the Dormitator give place to 
dots in the latifrons. 

.'j 

846. What are the range and habitat of the Sleeper or Guavina, 

Eleotris pisonis? • 

This species ranges from southern Florida to Brazil, is found 
in streams of the West Indies and in brackish water about Bermuda. 
In Colombia it lives in the Gaira River. Mr. Guppy cecords it as^ one 
of the mosquito-destroying species of Trinidad. It was first discovered 
in Brazil in 1648 but still is uncommon in North American rquar??^ 
Eleotris means bewildered, and probably refers to the^ 
mind of Gronovius when he named the fish Eleotris capitc 
plateo. (This was before the binominal system came into existent.) 
For more than 100 years, the Sleepers were classified as Gobies, b^ut 
later authors reached a definite decision that Eleotris and Dormitator 
are not Gobies.’*' (See Goby, No. 873.) 

The specific name is from Dr. Pison, a traveler. 

847. What are the colors of the Guavina? 

It is somewhat darker than the Sleeper {Dormitator) ^ in color 
brown or black, and has alternate rows of light and dark. lateral dots. 
The fins show dark wavy lines. It is a smaller species than Dormitator y 
attaining a length of only half a foot. 

848. Which are the best specimens of northern native fishes for 
a community or "happy family” tank? 

Darters are of easy disposition, also Suckers, Roaches, Dace, 
Killies and most Minnows. 

849. If one goes collecting wild fishes, what is the chief thing to 
be remembered? 

Not to take home too many. The eye always i« larger than the 
aquarium. ^ 


♦ We are indebted to Mr. H. Walton Clark for this information. 



SALT-WATER AQUARIUM 

GENERAL INFORMATION 

l> 

850. Is a salt-water aquarium worth while? 

One of the chief attractions of t^ salt-water aquarium is the 
brilliant fish of largfr size? The salt-water aquarium also affords an 
opportunity to enjoy a. much wider variety of animal life than is 
pqssible with a fresh-water aquarium, and when one becomes expert 
enough to nonage it, it is well worth while. 

Those who start a salt-water aquarium and live near the sea coast 
will have imniense pleasure in store. Many little pink and brown 
sMgs, 'single and in groups, will be found in the sand or attached to 
f^s ?hnd seaweeds, which hatch out horseshoe crabs, periwinkles and 
. surprises. Eggs, plants and other living curiosities are washed 
up on the beach and the sea’s wonders are endless. 

851. What t3^e and size of aquarium are suitable for salt water? 

All glass aquaria are best, though rectangular tanks have been 
used successfully when the joints were well painted with black as- 
phaltum varnish. 

All glass seven gallon aquaria have been very successful, also 
from seven to IS gallon metal frame. As with the fresh-water aqua- 
rium, the largest one can afford and accommodate always is best, but 
selection in this case should be guided by the amount of pure sed 
water one is going to be able to obtain from time to time, or if artificial 
sea water is attempted, by how large a collection of fauna one will be 
able to secure for it. 

• The salt-water aquarium should be covered with glass set on 
corks one-quarter inch above the top. This prevents the escape of 
crabs and snails, keeps out dust, and retards evaporation. 

852. Will a salt-water metal frame aqtiarium require fresh 

ceme^in|; every year? 

No. If t)te cement is properly mixed and good material used, it 
will withstancWKrSctjpn of salt water for a longer time. 

If one wishes to make his own salt-water aqharium, the follow- 
ing cement, used by Lanier, will be found durable for more than 
two years: \ 

*. 275 
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1 1 parts whiting 
2 ' “ red lead 
, 1 part litharge 

Mix thoroughly, then add boiled linseed oil, making* this of a 
doughlike consistency, not too soft. Then add two ta^lespoona of 
lithographic yaynish. 

The color will be red. If brown is preferred, add one-half cup 
of black asphaltum varnish before the mixture is made too soft, or 
a very little lamp black will turn ‘It dark brown. If too soft, add more 
whiting a little at a time. Mfix well andMvork over with grea): care 
before using. This cement is suitable for b9th fresh- and salt-water 
aquaria. 

853. What implements«are necessary for the salt-water aqua- 
rium? - I 

About the same as those needed for fresh water: siphon, cljpfanling 
razor, and forceps for the removal of dead plants and animals: A Iw/g 
wooden forceps is desirable and easily made by screwing twdsi^ 
pointed sticks to a small rectangular base, one on each side of tpe 
base. This forceps can also be used to feed raw clam, mussel or 
to such stationary animals as corals and anemones, sponges, barnacled 
and sea squirts. 

854. Will fresh-water plants do well in brackish or salt water? 
No. In water containing 1 % of salt, fresh-water plants gradually 

wilt and die. 

'855. How is the salt-water aquarium set up? 

The salt-water aquarium, whether balanced or circulated, is bet- 
ter if started with pure sea water brought from a distance of 25 to 
SO miles from the coast of large cities, or from the nearest sea beach 
which is not contaminated with sewage, to insure purity, proper salim 
ity and the correct specific gravity. About two and one-half inches 
of gravel or clean sand may be used, and marine plants such as Sea 
Lettuce, Flame Weed and Sea Grass. Sea Fans and other Gorgonians 
(colonial animals related to corals), also small shore rocks, add a 
pleasing, natural effect. See artificial sea-water formula. No. 856. 
The circulated aquarium must be provided with aif rilicient filter. 

856. Can one prepare artificial sea water?' 

Yes. Synthetic sea water is used successfi Jly for invertebrates at 
the University of Illinois, and has been used^^br many years for fishes 
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and other marine forms ih the public aquarium in Berlin. First, Vrw. 
may like to know the specific gravity and composition of pure sea 
water. • 

The sp^0IR: gravity at Nassau in the Bahamas 1.027. It be- 
comes less as one journeys north. 

ChemicSl analyses vary with date, and in preparing synthetic 
sea water, aquarists formerly u9ed only four ingredients — common 
salt, Epsom salt, chloride of potassium and chloride of magnesium,- 
and they had no success whatever. • 

Now, however, we have a new analysis of sea water, given in 
The Science of the Sea (Bibliography No. 19), as follows. 

• The true composition of average sea water of a salinity of 35.00 


per thousand, is: 

• 

Substance 

Symbol 

Parts per thousand 


Na 

10.72 

M:5*,,'besium 

Mg 

1.32 

Calcium 

Ca 

0.42 

Potassium 

K 

0.38 

Chlorine 

Cl 

19.32 

Sulphate ion 

SO4 

2.70 

Carbonic “ 

CO, 

0.07 

Bromine 

Br 

0.07 

Total .... 


.* 3S.00 


This book gives a formula for artificial sea water, the ingredi- 
ents to be* dissolved in pure water containing carbon dioxide. This 
formula is used at the University of Illinois (where it is known as 
Ditmar’s formula). In aluminum frame aquaria of about five gal- 
lons’ capacity, small invertebrates are maintained there for class 
•study, the animals being shipped from biological stations on Atlantic 
and Pacific coasts, which supply only invertebrates. Glass covers limit 
evaporation, Ulva (Sea Lettuce) assists in oxygenating, and two or 
three inches of sand laid on the bottom keep burrowing animals 
happy. Rain water is used to replace water lost by evaporation. 

The best success is obtained by supplying artificial aeration and 
keeping tlir gpquaria at just above 32^ for the first few days. 

Sponge^k^nerjjtfjnes, corals, tube worms, snails, clams, starfishes, 
barnacles, cr^bS^anc^ther small crustaceans arg maintained in this 
solution, and some h^e survived for more than 18 months. Marine 
jellyfishes have come Unto being here, 1,000 miles from the ocean. 
(Bibliography No. 218 V) • 
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Formula for Artificial 'Sea Water 


(Used successfully in the* University of Illinois for inver^brates only) 


Substance 

Symbol 

Gr^ms per liter 

Sodium Chloride 

NaCl 

27.2 

Magnesium Chloride 

MgCU 

3,8 

“ Sulphate 

MgSO^ 

1.6 

Calcium “ 

CaSO*. 

1.3 

Potassium “ 

K^SO^ 

0.9 

Calcium carbonate 

CaCO;, 

0.1 

Magnesium bromide 

MgBrjj 

0.1- 


Through the courtesy of Dr. D. O. Heinroth, Director of ^h< 
Berlin Aquarium, the only public aquarium where artificial sea^waltei 
has been used successfully, we are able to publish his formul^theV^ 
for; • 


Formula for Artificial Sea Water 
(Used successfully in Berlin for all sea creatures) 

In 100 cbm * of fresh water 

2 816 kg NaCl Natrium chloride (kitchen salt) 

65 “ kCl Potassium chloride 

[A colorless crystaline salt occurring 
naturally in large deposits in Ger- 
many J 

550 MgCl 2 + 6RjO Magnesium chloride crys/fl/Z/gerf 
692 “ MgS 04 ^ 7H.,0 Magnesium sulphate crystallized 

25 NaHCO;, Natrium bicarbonate 

' — 1 

122 “ CaClg Calcium chloride dried 

100 g KJ Iodide potassium crystallized 

100 g NaBr Natrium bromide crystallized 

Figures refer to chemically pure salts. 

To quote from Dr. Heinroth ’s letter: 

“In our sh&jv tanks we have about SO tfriis [artificial] sea 
water and about 3(Jb tons in our reserve tankf and filters. The water 


♦ Cubic meters. 
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is filtered day and night In long circulation^ through large sand Vd- 
•ters. Moreover the water of each tank is also filtered with hydro-affin- 
carbon where airing is used. The renovation of the water follows al- 
ways accordMg^to the case from about one year to jtwo years. Its 
approximate^density is 1.024.’* 


BALANCED SALT-WATER AQUARIUM 
Atlantic* C(^st 

857. When did the*bal|inced salt-water aquarium come into cx- 
/ igtence? 

Accftrdimg to Gosse, marine aquaria firg: were accomplished by a 
Dr. Johnston in England in 1842, and were introduced into London 
in 1846 by a Mrs. Thynne. 

§5? ^en did balanced marine aquaria become fashionable in 
the United States? 

About 1858. At that time Butler named 52 kinds of seaweeds 
suitable for a salt-water aquarium, besides invertebrates and fishes, 
and told how to collect one’s specimens at ebb tide along the north 
Atlantic Coast. (Bibliography No. 3.) 

859. How can inland dwellers get salt water with plants and 
animals for maintaining a balanced aquarium? 

At the present time dealers do not make shipments inland of 
salt water ’with plants and animals therefor, although this formerly 
was done and probably will be done again. 

It is safe to ship live material inland from December to February 
inclusive. Invertebrates, but not fishes or sea water, may be purchased 
•from the supply department of the Marine Biological Laboratory, 
Woods Hole, Massachusetts. 

860. How long will a balanced salt-water aquarium hold its 
integrity? 

Balanqg^ salt-water aquaria have been maintained in public 
schools in^w York City from September to June without the loss 
of a fish andX.ilk'ClJk an occasional addition of tap water to replace 
that lost by evaporat^. (The salt remains in the water, except for 
that taken up by plants and animals.) An occasional pinch of bi- 
carbonate of soda willVpff^^ t.he acids given off by the animals. 
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86 ^. How can a salt-Water aquarium be*balanced? 

The aquarium with large surface area is most easily balance^. ' 
The addition of Sea Lettdce {Viva latissima) creates a natural effect, 
large young bright green plants being best. The C/Zvo^s floated on 
corks at one end, the other end being allowed to hang aj the rear, of 
the aquarium (nearest the light). Jhe red alga {Soleria chordalis), 
also the Flame Weed {Grinella americana) add color. Sea Grass, 
which is brackish water Potamogeton (P. pectinatus) , thrives in fresh, 



Salt-water Balanced Aquarium, North Atlantic Coast 

‘ Showing Seaweeds and Brown Sea Anemones 

brackish and salt water, is found from Canada to Florida and Texas, 
also on the California coast, and adds beauty and interest to the salt- 
water aquarium. This Potamogeton is found also in European waters. 
There are over 100 species of ornamental red seaweeds. 

A modern aerator helps somewhat in supplying the needed oxygen. 
The balanced salt-water aquarium does better in strong light, 
with no direct sun. A northeast exposure has proved very successful. 

862 . How can the water be kept clear in a balanced salt-water 
aquarium? 

By siphoning off the bottom until four- fifths of the water has 
been drawn and filtering this back, preferably through ryfunnel con- 
taining several thicknesses of cheesecloth or a loo^ wa<j^f absorbent 
cotton. On gray ^a)j;s, a dipper full can be reraveTand allowed to 
fall back from a height of several inches — a ^ ery simple method of 
introducing fresh oxygen. Tap water may be/added to replace that 
lost by evaporation. The salt is not lost. ‘ 
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863. How many animats to the galjon of water should one in- 
troduce in a salt-water balanced aquarium? 

Three or /four to the gallon until one iJecomes expert enough to 
manage more. (This refers to the invertebrates listed in No. 864.) 
The numbes* of fishes depends on their size, the rule of one-half inch 
of fish to the gallon of water begig a good one, where no aeration is 
used. When an aerator is used which gives off a very fine spray, it is. 
possible to maintain 15 fishes about two inches in length in a 30 gallon 
tank. When circulating water is provided, flowing at the rate of two 
gallons a minute, one may maintain 75 fishes, from two to four inches 
long, in a SO gallon tank. 

• • 

864. Whatianimals besides fishes may 1^ introduced into a salt- 
water balanced aquarium in the latitude of New York? 

Very small crabs (mud, spider and hermit crabs), prawns and 
rhrimp.s, sea worms (annelids), anemones (brown and white). North- 
ern White Coral (Astrangia dance), sea squirts (tunicates), naked 
mollusks, also little periwinkles, acorn barnacles. Rock Snails and 



Oyster Drills can bore into the shells of other mollusks and suck out the tender 
flesh within. They should not be introduced into an aquarium containing any 
.other mollusks large or small. 

Mud Snails. Little-neck Clams, oysters and mussels are valuable as ^ 
clarifiers, though not always long-lived. Stones are necessary for the 
attachment of anemones and hiding places for crabs, and empty shells 
of suitable size should be provided for house-hunting hermits. 

AmortjjVawii^als to be avoided are Oyster Drills, which can bore 
into the shefls of*#;lams, oysters and other mollusks, and the hole 
bored is as perrect as *^ough drilled by machinerj^ Tliey then suck out 
the tender flesh withii^.* They should not be introduced into an aqua- 
rium containing any (;ther mollusks, large or small. Rock Snails eat 
barnacles. Young starfi'shes live only a short time and are destructive 
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of ^ollusks, applying tllfcir arms, which well eqmpi^ wiA sue- 
tion discs, to either side of the shell and pulling until the exhausted 
mollusk gapes, when they insert their eversible stomachs and enjoy 
a feast of fresh shellfish. A starfish can make away with 56 clams in 
six days. 


865. What footl is suitable for anflnals in salt-water aquaria? 

Macerated clam, mussel or other shellfish, raw meat and fish, 
all are suitable. Drop the foqd ih minute pieces from the end of a 
stick or wooden forceps upon the tentacldfe of cprals and anemones. 
Remember that stationary animals are dependent on food floating 
to them through the water. All food not consumed within 30 miguf^s 
should be siphoned off. ^ , v 

For the inland aquarnim, dried shrimp, desiccated. Codfish after 
the salt has been soaked out of it, river mussels and fresh-water ish 
may be used if not oily. 

Food should be given three times a week, sparingly. 


866. Which crabs are most desirable for the Atlantic coast aqua- 
rium? \ 

Only those of very small size are suitable, say one-half inch or 
smaller. They are most interesting animals, but except for the Horse- 
shoe Crab, they tear the Sea Lettuce to pieces and prey on other ani- 



Empty shells must be provided for hermit crabs, which live in borrowed shells 
and go house hunting for larger and larger shells as they grow. 

mals as soon as they are large enough to assert themselves. The deco- 
rator crabs, which heap seaweeds, anemones, tube wormjj! &nd other 
animals on their backs for a roof garden under w^y^Kjji^thef may travel 
unsuspected by tHfeir^nemies, are as interesting as any, unless it be the 
fiddler crabs of various species, and the hermft crabs which live in 
borrowed shells. 

The soft abdomen of the Hermit Crab {Pa^urus and others) needs 
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protection from many enemies which fipd it a toothsome morsel, and 
•it has developed the habit of concealing its rear end in any empty shell 
which fits, changing to larger and larger shells as it grows. The sixth 
pair of appendages takes the form of pincers, which enable it to hold 
tight to the borrowed shell. It prefers a shell covered with sea growths 
such as anemones and Hydractinia, which make it look like an ani- 
mated marine garden. The house hunting of the heVmits often is 
fraught with excitement, as when two fancy the same shell, or when 
the desired shell still is occupied its original inhabitant, who is 
killed and dragged out piecemeal. * 

In the fiddler crabs ^e claws of the female are the same, but the 
male has one large claw and one small one. 

867, Of what, interest are prawns and scrimps? 

Prawns and shrimps, when about an inch long, make desirable 
adjuncts to the balanced salt-water aquarium. They like to burrow 
in the sand, with only the eyes and feelers exposed, but soon appear 
when food is introduced into the tank, and are very active in the wa- 
ter. The Common Prawn (Paloemonetes vulgaris) is distinguished 
from the Common Shrimp {Crangon vulgaris) by a sharply pointed, 
serrated spine which projects forward between the eyes. These are 
not brightly colored, but the Coral Shrimp (Stenopus), which ranges 
from New York to Brazil, has three scarlet bands across its white 
body and four across each of the clawed arms, and the sexes in this 
species swim side by side. 

868. Of what interest are annelids or marine worms? * 

These creatures are among the most beautiful of small animals 
for the balanced salt-water aquarium, some being beautifully colored. 
Some swim freely through the water, others live in tubes. Among 
them are the serpulids, cousins of the earthworm and Tubifex, found 
* on both coasts of the United States. These worms secrete for their 
habitation a limestone shell, tube shaped and sometimes coiled and 
contorted, into which they can retreat at will, many species being 
able to close the mouth of the tube with an operculum which often 
is armed with calcareous spines and plates. The gills of most serpulids 
are brilliantjytgolored, sometimes canary yellow or orange, sometimes 
purplish broVfn, banded with white and yellow, and l^ve been likened 
to little passion flowers in a slender vase as thgy project from the 

tube. , . 

The Sea Mouse {Aphrodita hastata) is a brown worm, oyd in 
shape and about three inches long. Its sides are covered with irides- 
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A marine annelid {Serpvla)^ beautiful cousin of the earthworm, living in a lime- 
, stone shell secreted by itself. 

cent, hairlike bristles. This worm is found on the North Atlantic 
Coast as far south as Long Island, and on the coasts of northern 
Europe. 

869. Which are the most desirable sea anemones for the balanced 
aquarium on the Atlantic Coast? 

There are several species of beautiful North Atlantic anemones^ 
or ‘‘flowers of the sea,^^ including the Brown Sea Anemone {Metridium 
dianthus), which extends from New Jersey to Labrador, sometimes 
is colored green or salmon, and is about three inches wide and four 
inches high; also the White-armed Anemone (Sagartia lucolena), a 
hardy species and a never-ending delight, reminding one of a sway- 
ing willow as it waves its graceful tentacles about in ‘Ibal’cli of food. 
The body is abojit two inches high, the tentacles xyne inch long. The 
Crimson Anemone ^Tealia crassicornis) is another handsome species, 
found north of Cape Cod, about two inches high and one and one- 
half inches in diameter. The Yellow-striped Anemone {Sagartia lucim) 
also is common on the North Atlantic 'Coast. 
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Though anemones are related to the fresh-water Hydra, they 
•will not engulf other animals in the aquarium if well fed. Their nat- 
ural food consists of crabs, fishes, snails, sea worms and even mol- 
lusks, one two ihches in diameter having been observed to devour a 
scaljiop the size of a saucer. In captivity they will accept any kind of 
shellfish or fish, and also like raw beef. 

Anemones are long-lived, on% having lived in ad aquarium in 
England for more than 66 years. 


870. Of what interest are sea squirts? 

The Sea Squirt, when touched, ejects with considerable force 
twd ffnq^jets of water through the two apertures at the upper end. 
Though it Idoks so simple, it is a highly organized animal. Molgula 



The Sea Squirt (Molgula manhaitemis) , when touched, ejects with consider- 
able force two fine jets of water through the apertures at the upper end. It has 
been likened to an Oriental water bottle with two spouts. 

manhatten^s, the species commonly taken in the latitude of New 
York, is greenish or grayish white and about one inch long. Sea squirts 
possess a strange anatomy, for having begun life as vertebrates, they 
degenerate, lose their eyes and other complicated structures, and 
settle down as a mass of tough, jellylike substance with a gelatinous 
rod as a backbone. They have been likened to Oriental water bottles 
with two spouts. These spouts are siphons. As with clams and mus- 
sels, currents of water enter one siphon (called incurrent) and leave 
through the other galled excurrent) after the animal* has extracted 
from them the paroles of food matter they contained. A Sea Squirt 
larger than found on both sides of the Atlantic and in the 

Mediterranean ,"S^n-shaped, yellowish or green in color, and is known 
as Ciona intsstinalis, • 

Sea squirts may be collected on Sea Lettuce (along with numerous 
other interesting animals which spend their lives floating about on 
this marine plant), and are common just below low water mark at- 
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tached to rocks or masses of ipussels, also on wharves, ^uioiiograpny 
No. 197.) 

871. Which snails are best for the salt-water aquarium? 

Large snails mow down the seaweed. The most satisfactory snail 
for the salt-wajer aquarium is the IVJud Snail, the common little black 
.snail which darkens the mud flats everywhere. It does little or no 
damage to plant life and only the Eel can surpass it in scavenging 
ability. It measures about on^ in^ in length. 



Drawn by Ida M. Mrllen 


Mud Snail with Urn-shaped Egg Case (Greatly Enlarged) 

No salt-water aquarium is complete without the Mud Snail (Nassa obsoleta)^ 
which is found on nearly every coast, breeds at all seasons in the aquarium, and 
is an excellent Scavenger. 

The Mud Snail {Nassa obsoleta) attaches its urn-shaped egg cap- 
sules to the sides of the aquarium and to Sea Lettuce at nil seasons, 
and the young hatch as free-swimming veligers. In two weeks they 
have grown their shells and no longer swim, but crawl on the large 
foot, like their parents. Sometimes Mud Snails acquire a covering of 
green algae, and occasional specimens are so densely overgrown witl\ 
^Ihe iringelike plant, Enteromorpha, as to resemble Sea Mice. No 
aquarium is complete without them. 

872. Which species of fishes are available for a balanced salt- 
water aquarium on the Atlantic Coast and^nnland? 

For the beginner, small brackish water specki^ affe*b‘est — Min- 
nows, American Sole, Sticklebacks and Killies. (See Small Brackish 
Water Species ot the North Atlantic, Nos. 901-927.) WUh a little 
experience, one may venture to keep Pomacentrids of southern seas, 
as the Gregorys, Starry-backs, Sergeant Major and many other kinds 
when under two inches in length. 
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Some Asiatic species, as the Walking Gobies (family Periophthal- 
•midae), also are suitable for the balanced salt-water aquarium any- 
wTiere in America. The Mud Skipper {Peridphthalmus koelreuteri) y 
called also Mud Springer and Jumping Fish, is known ^to Africans as 
the,Bommi. It has a wide distribution, being found in the Atlantic off 
the west African shore, in the Red Sea, the Indian Ocean about the 
Seychelles, Ceylon and northw&tern Australia, alsd northeastern 
Australia on the coast of Queensland, in the North Pacific about 
China and Japan, and as far east -as Polynesia. The generic name 
refers to the singular motility of the e'Ves, which can be moved in- 
dependently and als& projected from their sockets and retracted at 



From a painting by Toshio Asaeda. Courtesy 
Calif orfiia Academy of Sciences, Stcinhart Aquarium 


A Walking Fish » 

The Mud Skipper can project its eyes from their sockets and retract them at 
will. It likes to roost in the low branches of trees, and spends hours at a time 
out of water^with only its tail submerged. Rocks should be provided for it to 
roost on. 

will, Pcriophthalmus meaning ‘^an eye that turns around.” The Mud 
Skipper must be kept in very shallow water, with suitable rocks for 
it to perch on, and will thrive without sea water, though a liberal mixr 
ture of sea salt or unadulterated table salt is desirable. It is called 
Mud Skipper because it skips about on land, darting over the man- 
grove and other mud flats after its prey (insects, worms, snails and 
the like), its pector^ fins being bent at an angle so that they support 
the weight of the fcdy. These fins foreshadow the arm, elbow and 
hand of the ai«U 2 M|lian. Several hours at a time are spent out of wa- 
ter, roosting iojcn^ low branches of trees, or longer stretches with 
only the j^j^kunmersed, and as this fin is highly* vascular, it is be- 
'“"lievecttb act as a respiratory organ. Meat, fish, shellfish, meal worms, 
wax-worms and similar live foods are relished, though the Mud Skip- 
per will take hard-boiled egg yolk and other Goldfish foods. The 
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maximum length is six’tches^ The Mud Skipper does best when kept 
each by itself. This fish has a dark olive grcen back, lighter sides and* 
light blue or gray belly? A thin black line runs from just above tThe 
pectoral fins to the base of the caudal, and above thfs line run irregu- 
lar black bands from head to tail. The pectorals are fish green, spqtted 
with blue and brown, the caudal is light brown with dark brown 
spots, the ansfl is pearly white at tfie base with a yellowish edge, and 
the dorsals are marked with three lateral bands, the lower one brown 
spotted with white, the upper owe white spotted with red anteriorly, 
and the middle band black. the second dorsal, the black band is 
bordered above with a red stripe edged with wBite. 

The Scats of several species also may*be maintained anywhere, 
and though kept sometimes in fresh water, are brackish waty Wishes. 
The commonest, Scatop4agus argus (the name means “the scavenger 
with a hundred eyes’’), makes such a delightful pet that a dealer Who 
had agreed to trade one for other fishes found himself unable to rnake 
the exchange and paid outright for the other fishes rather than part 



From a painting by Toshio Asae^^lH^ourtesy 
California Academy of Sciences, Steinhart A>:*4arium 


• The Scat 

A brackish water species, known in its native Oriental haunts as a scavenger, 
the Scat (Scatophagus argus) makes a delightful pet and sometimes is kept in 
fresh water. 
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witMis Scat. The rectangular body is orange j yellow or greenish yel- 
.low, with many large black spots wWchlsometimes disappear with age 
and the color becomes sea^reen. In its native haunts, the bracki^ 
waters of India,* Ceylon, Malacca, Australia, China and the Philip- 
pines, it is known as a scavenger with an appetite for any sort of ani- 
mal’ or vegetable foods. Fresh- water plants and lettuce are greatly 
relished in conjunction with meats, fish and other fisih foods. The 
Scats belong in the family Scatophagids. In Australia they are called ■ 
Butterfishes, and are used as food. , 

Another brackish water^species of similar range, the Silver Finger, 
Monodactylus argenUeus (family Monodactylids), with body shaped 
somewhat like that of the scalare, also can be kept in fresh water, or 
watam^th a touch of salt. 

In^ptivity, both the Scat and the Sijver Finger will grow to 
the length of oae’s hand. They are quarrelsome and do best in pairs, 
each kind by itself. 

For these tropical species, a temperature of from 72° to 74° is 
desirable. 

873. What is a Goby? 

A Goby is a fish belonging to the family Gobiidse, generally 
characterized by the absence of a lateral line and by having two dor- 
sal fins, the first short and usually provided with six or more flexible 
spines. The ventral fins are. united to form a sucking disc. 

The United States boasts of nearly 100 species of Gbbies, mostly 
marine, including the Blind Goby of the southern coast of California 
and the Sponge Goby, taken off the shore banks of North Carolina 
and Florida^ where it lives in the cavities of sponges. Most of the* 
Gobies which have been kept in aquaria have been salt-water species. 


Pacific Coast 

874. What animals other than fishes can be kept in a balanced^ 
salt-water aquarium on the Pacific Coast? 

Anemones, crabs, shrimps, goose and acorn barnacles, tube 
worms and starfishef^re chiefly to be desired for the balanced aqua- 
rium. 

Anemone's Im^und on all rocky shores, on pilings and in tide- 
pools. One oflirc loveliest of these is the Pacific Grean Sea Anemone 
^Bitiituiafiifxanthogrammka) , with a variously colored body — 
greenish white to green, brown or pink. This anemone is found be- 
tween tidewater marks, from San Francisco to San Diego. 
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Among the Pacific l^hore crabs are severatinterecn'ng specie!/ The 
Purple Shore Crab {Hemigrapsus nudus) and Yellow Shore Crab 
(H, oregonensis) both make good scaVfengers, and commonly are 
found together. The Purple Shore Crab varies greatly in color, being 
greenish yellow, reddish brown or purple. It has smooth legs and red 
spots on its claws, which distinguish it from the Yellow Shore Crab 
(called also the Mud Crab and Hairy Shore Crab), which is buff 
colored and has hairy legs and no red spots. The Yellow Shore Crab 
is an exceedingly common specie? on mud flats from Mexico to Alaska. 



Photograph by J. Solini 


A circulated salt-water aquarium on the Pacific Coast (Steinhart Aquarium) 
rshowing Anemone Fishes and Pacific Green Sea Anemone, also Sea Fan and 
other Gorgonians. 

Like the Atlantic, the Pacific has its hermit crabs which must be 
provided with larger, empty shells, for new homes as they grow and 
more comfortable quarters. 

Many species of shrimps serve both as f)od for fishes and as 
scavengers. Perhaps the most interesting is the Snapping Shrimp 
(Crangon dentipes), which has a habit of making a snapping noise 
with the finger of its big claw as it strikes tM^^, against the second 
joint in closing. When it snaps in the aquariumV^t sounds as though 
the glass had cracked. When it snaps in one’s it is distinctly 
felt, and sometimes may pinch. The body of this shi^mp is greenish 
to greenish blue, the last segment of the abdomen is oTaiig:^, «»nd the 
antennae are yellowish brown. 

Goose Barnacles (Mitella polymerus) and Acorn Barnacles (Ba- 
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lant^^ntinnsiuliim) found alon^ the ^st, the former being 
•stalked, the latter sessilhs^homlike, and sometimes very large. The 
fdathery feet of the barnacle are thrust out as the tide rises, sweeping 
food into the mOuth. 

The tube worms of the Pacific are interesting and beautiful. One 
of these (Sefpula Columbiana) lives under stones or in tide-pools near 
low water marks. The coiled, calcareous tube which it secretes for its 
dwelling is cream-colored, and the gills are red and cream. Another 
interesting sea worm is the Feather Duster (Eudistylia polymorpha), 
which lives in a translucent tube and fflay be found on rocks or pil- 
ings, often covered ^ith bits of sand and shell. It extends from San 
Pedro to Alaska. The feathery gills may be purple, red or yellow, or 
balMHij^ith two colors. It is strikingly handsome, and, like other 
tube Wvms, disappears quickly into its shelawhen disturbed. 

The Ochre* Starfish {Pisaster ochraceus) is desirable only when 
very small. It can be collected on rocks at low tide and in shallow 
water, {rom San Diego to Alaska. (Bibliography No. 54.) 


875. What plant life can one use on the Pacific Coast for bal- 
anced salt-water aquaria? 

The Pacific Sea Lettuce, Ulva angusta, which resembles Atlantic 
Eel Grass excepting that the leaf is corrugated, adheres to rocks in 
tide-pools and is taken, anchorage and all, for planting* in the aqua- 
rium. Another species, sometimes found floating in large sheets, is 
Ulva expansa. This can be suspended from the surface with small bits 
of cork, allowing it to hang down about half way into the tank, which, 
gives a very pleasing effect. 


876. Which fishes are appropriate for a balanced aquariunir^ 
the Pacific Coa^? 

Most small individuals of the species recommended for a circu- 
lated aquarium can maintained in a balanced aquarium if there is 
plenty of oxygen, me Anemone and Clown Fishes, which are only 
about three ^qf:hes^ length at maximum, the Kelpfishes, and the 
rest. 

Many djpfe and tide-pool species are desirable for this purpose, 
illllinlinfi 'Olii (C 3 rprinodontida), Scaleless ?culpins (Cottidse), 
Scaled Sculpins (Icelidse), Pomacentridse, Wrasse ^es (Coridse), 
Blennies and others. 



292 


1001 ^ESTIONS ANS^E^D 
ftlL] 


IlLLIBS AND SCULPpIs 

The Small-fin Killifish {Fundidus jfSyipinttis) is common from 
Point ConcQjcion to Cerros Island, favoring bays ‘and lagoons, es- 
pec\a\\v ttooMl San Diego, and is a hardy and inter^ti^^ sp«ie§ for 
Se hoL aquarium. It reaches a maximum len^h of four inches Fc- 
rn!i« whidirare larger than mafts, have fish green sides and an 
indistinct lateral stripe on the caudal peduncle. Males are light olive 
green, mottled with indistinct dark green, and have a brassy glint 
on the sides, which are crossfil with 20 short, dark bars. 



Prom The Tide-Pool Fishes of California, by Arthur 
White Greeley, U, S. Fish Commission Bulletin, 1899 

Greeley’s Red Sculpin (Greeleya rubellio) 

This is repnded as the most brilliantly colored of California tide-pool fishes. 
The body displays every tint and shade of red, with touches of lavender, and is 
spotted all over with white. The brown head is blotched with ruby or emerald, 
the throat and belly are light robin’s egg blue. 

r» ' 

Among the tide-pool Scaleless Sculpins are the Monterey Blenny, 
Greeley’s Red Sculpin, Rock-pool Johnny and Woolly Sculpin. The 
first {Montereya recalva) is found from Monterey Bay to San Diego 
in^j^ smaller tide-pools and shows a variety of colors from pure greeji 
1[tnound among green algae) to brown and whiti with a pink tail. This • 
species reaches a maximum length of three anlt three-quarter inches 
and is very attractive for the home aquarium. 

Greeley’s* Red Sculpin {Greeleya rubeliio'L is regarded as the 
most brilliantly colored of California tide-poolj^fishes and inhabits 
only the deeper pools. The body displays every ^tjn^ arid shade of 
red, with touches of lavender, and is spotted all ov^with white. The 
brown head is Blotched with ruby or emerald, the tBi*4:^t and belly 
are light robin’s egg blue. All the fins save the ventrals alreTJiownich-* 
green barred with rock brown and the tips of the anal and pectorals 
are pink. 


2^3 
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JoHray (OUgocoHtis m^lasus) is not only one 
o{ the smallest of PacificHJ^t species but one of tihe most colorful. 
It seldom exceeds three in^s in length and is common from Cape 
Mendocino to Point Concepcion. The little fish, is able to match its 
surroundings^ and the body color varies accordingly from reddish 
brown to gray, vivid green or crimson. All the fins are barred, the 
belly usually is livid bluish or lireenish, and the lower side of the 
head is mottled with white. The Rock-pool Johnny does well in the 
home aquarium, surviving for upwafds^f two years. 

The Woolly Sculpin {Glinocottus malts) is common in tide-pools 
from Point Concepcion qprthward on the California coast. The color 
varjjes from olive green to dark brown, and some specimens have 
nuniiSjjbs whjte and black spots and are mottled with red. The fins are 
all spotted, and the presence of numerous, Whitish cirri give the fish 
a woolly appearance. The length is from three to seven inches. 

Among the Scaled Sculpins, one of the most attractively colored is 
Artedi’s Lined Sculpin {Artedius lateralis) ^ ranging from Puget Sound 
to Point Harford. A handsome but idle fish, it lies close to the rocks 
and never is known to hurry or to gather for a social season with its 
congeners. It is found everywhere in tidal pools, deep and shallow, 
usually singly. The colors are brown and green, reticulated with white, 
and several lavender bands cross the body. The lower jaw is lemon, 
the throat brown. 


POMACENTRIDS 

One Pomacentrid to be recommended is the Sergeant Major 
which is common in rock pools about Mazatlan and is almost precisely 
the same as its Key West brothers. Some specimens are bright green- 
ish yellow above with steel blue bands. The dorsal fin is color^ like 
the back, the other fins are dusky. Only one, or one pair, can be kept 
in small quarters because of the quarrelsome nature. 

Like the Atlanta, the Pacific has its “marine Goldfishes^^^YE?' 
Garibaldi or Sea GojlHfish {Hypsypops rubicundus) having proved a 
very handsome and hujjKjy species for the aquarium, especially when 
small. The scarlet ^idesnave numerous marks and sf)ots of an in- 
tensely bright blue color, which sometimes changes to bluish green. 
The anal ffn.i%red, the dorsal dotted with blue, pectorals and caudal 
are semi-translucent, plain reddish, and the first rays of the ventral 
and tips of anterior rays of the anal are blue. Tjjiis^beautiful Poma- 
taken commonly around Santa Catalina Island, but extends 
south to Point Concepcion. It favors rocky locations where kelp 
abounds. 




Courtesy California State Fisheries laboratory 

The Garibaldi or Sea Goldfish of the Pacific is a handsome and hardy species, 
suitable, when young, for the salt-water balanced aquarium. 

Wrasse Fishes, Kelpfishes and Blennies 

The Sengrita (Oxyjulis californicus) is one of the Wrasse fishes, 
ranging from Monterey to Guadalupe, and being especially common 
about the kelp and the rocks at Monterey. The maximum length is 
seven inches, and only young specimens are desirable for the home 
aquarium. The body is fish green, the centers of the scales being 
orange brown. The belly is creamy, sides of head alternately striped 
with blue and brown. A large blue black blotch lies at the base of the 
caudal fin. 

Spotted Kelpfish, called also Senorita (Gibbonsia elegansj, 
of the family Clinidae, attains a length of eighAinches, but small in- 
dividuals may be taken in rock pools, also in kelp along the coast from 
Point Concepcion to Todos Santos. Rock /'specimens are more 
brightly colored, the body being red or brown, tfeually with eight ir- 
regular darker cross bars extending on the dorsal and anal fins, and 
with many spots, light and dark, on the head an^ finl. 'The pectoral 
and caudal as a^ule are barred. 

Very young specimens of the Long-nosed Kelpfish (H^terosti- 
chus rostratus), of the same family, may be taken in kelp alongH^ 
coast from San Francisco to San Diego, The bodies of small in- 
dividuals resemble the kelp in color ana are reddish brown, varying 
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to oliW^cJTtylackisE^ wiUi*a ^silvery stripe fr^n the dorsal fin to the 
'Iqwer lip. There are transJycent spots in the dorsal fin and a series 
of large, irregular light spot's on the sides Mow the lateral line. Six- 
teen inch specimens have been recorded. 

^Pleasing^^among the Blennies (family Blenniidae) are Gilbert's 
Blenny and the Leaping Blenny, the former found in kelp and rock 
pools from Point Concepcion soutti to Todos Santos, an^ in the Santa 
Barbara Islands among rocks, the latter taken on both coasts of * 
tropical America, north to the Wast Ipdies and to Todos Santos, 
Lower California. Gilbert ^91 Blenny {apysoblennius gilberti) reaches 
a maximum length of fiv^ inches, is fish green in color, profusely mot- 
tle^' and reticulated with darker, obscure shades, which extend down 
from eye^ across the lower side of the head. Faint streaks radiate 
from the eye. The Leaping Blenny (Rupis^artes atlanticus) reaches 
a maximum length of from six to eight inches, is reddish brown, usu- 
ally with five or six darker cross bars extending on the dorsal fin, and 
with a jDlack spot behind the eye. On the upper part of the caudal 
there is an orange area, on the lower part a yellowish area with a 
reddish tinge. 

The Kelp Blenny {Phytichthys chims), of the family Xiphis- 
teridae, is very common along the Pacific Coast from Monterey to 
Alaska. Its sides are greenish brown spotted with different shades, 
such as green, dark brown and yellow. Some specimens may be a 
uniform yellow, brown or green. The body is Eellike, the dorsal fin ex- 
tending from the top of the head to the base of the caifdal fin, while 
the anal fin extends from the center of the body to the base of the 
caudal. It reaches a length of six inches. Fish, shellfish and beef are 
taken in captivity, and the Kelp Blenny searches around the bottom 
of the tank after the manner of a fresh-water scavenger for any food 
that may have fallen. 


Gulf Coast 

877. Which fishes cln be kept in a balanced salt-water aquarium 
along thWruU^ast? 

Many Killies genera Cyprinodon FuHdulus will be 

found distributed along the Gulf Coast, such as the Sheepshead Min- 
now (C. vdil£giitus)y the Rainwater Fish (Lucania parva), the Com- 
mon Killit of the Gulf Coast (F. heteroclitus grandis)^ and Mayfish 
(F. sin/Hts). Zygonectes ^Ivereus and Z. •found along the 

roast of Texas are attractive species, also Adinia muUifasciata, which 
is abundant in shallow lagoons from the west coast of Florida to Texas. 
Better known is the Galveston Killie (F. pallidus), taken in the brack- 
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ish waters df Texas, is ^ light colored Itillie^f siWer blGe and 
ivory, dotted with pale green. Mollies als^ «e found in the bracki^ ' 
waters of Texas, and G&mbusia patruelis is common in the marshes 
and lagoons ot Texas. 

The May fish (F. sitnilis) is found in brackish waterg^and shallow 
bays, having been described from Texas as early as 1853 ! It is known 
also to enter Ihe sea. It is one of flie handsomest of brackish water 
Killies, the slender, graceful body being vertically barred with black 
in both sexes, the male having a^black spot at the rear of his dorsal 
fin, with another, smaller spm behind th# eye. The scales are large 
and the darker ones on the back are edged \jith silver. The belly also 
is silvery. The caudal fin is rounded. The Mayfish reaches a lengtl^ of 
six inches, is a vigorous hunter of mosquitoes and therefore disable 
for the southern brackish^water pool, as well as a pleasing specif for 
the balanced salt-water aquarium along the Gulf Coas*t. 


UNHEATED, CIRCULATED SALT-WATER AQUARlUM 

878. How can one determine whether the specific gravity and 

salinity are correct? \ 

By the use of a hydrometer and a pH testing outfit. 

879. How can acidity in salt water be detected? 

By the Use of an aquarium tester for pH values, or the old- 
fashioned way, by testing with litmus paper. 


8S0. Is a salt-water aquarium difficult to maintain? 


A salt-water aquarium, if the care and feeding of the fishes is not 
vigilantly attended to, will go bad in three or four days. A fresh-water 
tank stands neglect and abuse much longer. An efficient filter is neces- 


the circulated aquarium, 

881. If a salt-water aquarium for the homeN^ P9»*vided with a 
filter and. continual circulation estabU^Llipthe salinity and 


pH values watched, how long will it retaifi its integrity? 


This experiment has not been made in the home„ blit in public 
aquariums, fishes are kept in this manner and the same se:’; watcr'is 
used continually year after year. Water lost by evaporation i^v^placed 
with fresh tap watef of nearly the same temperature. Only when the 
water is rendered foul by dead fishes or other animals, or by uneaten 
food, does it become necessary to change it completely; or, if disease 




Photograph by S. C. D wit on 

A salt-water aquarium for the parlor, designed by Hamilton C. Knowles. 
The unheated water is circulated through the tank by a non-metallic pump and 
pipe system and returns to a filter-reservoir in the cabinet beneath. The black 
fish with white stripes is a young French Angel, the little one in front%^ra^'^^ 
Sergeant Major. At the top of the tank at the right is a Parrotfish, beneath it a S 
Squirrelfish, B*Hi^nM and Butterfly, all Florida species which have survived 
at living-room the latitude of New York. 


present, change is advisable. Occasional additions of salt water 
gLhfi-fninfl ^n^cial. 

salt-water plants are used in the aquar^m, they should 
be !ched and removed as soon as they show signs of wilting. 

If the water has become acid because of too slow circulation or 
too many fishes, it may be remedied by adding a small amount of 
bicarbonate of soda. 
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Detail of cabinet containing Knowles’ closed circulating system for an Un« 
heated salt-water aquarium in the home. In the left compartment the large 
crock serves as a reservoir. A filtering agent is placed in the bottom of the 
crock. From there the water flows through a rubber pipe to the next compart- 
ment to a special centrifugal hard rubber pump of special design. This forces 
the water into the tank above. From there it is returned by gravity to the tank 
below. 


North Atlantic Fishes 

• • 

882. Which North Atlantic fishes can be kept in an unheated 

circulated salt-water aquarium? 

Small North Atlantic species include the Sea Horse (Hippocampus 
hudjfji^us) and its cousin, the Pipefish (Syrictes fuscus)^ which are 
^to DC adopted only when a plentiful supply of Ijve food is available, 
their feeding habits being similar. (See also Nos.^83, 8^4^, 887.) 

The Sand^Lance or Launce (Ammodyt^^)^^fU'anus)y if it can 
be provided with sand for concealment, may be o? interest. (See also 
Nos. 885, 886.) 

Various salt-water Killies of the North Atlantic inrf.ud^ the Com- 
mon Killifish, Bass Killifish, Rainwater Fish and SheepslUj^' Ivi‘ifi- 
now, which live aTso^'n brackish water and are described undel^firack- 
ish Water Species, Nos. 901-927. 

The Silver Moonfish (Argyreiosus vomer) is one of the most 
beautiful of North Atlantic species, r^o^ized by the perpendicular 
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slant of the headlShd high forehead, also th^ remarkably compressed 
• body, which shines in the Waiter like a'mooiFof mother of pearl. The 
young resemble Thread Fishes, with long, picturesque filaments trail- 
ing from both dbrsal and anal fins. This fish is found from Cape Cod 
to Brazil and^from Lower California to Peru, and is harfly in captivity, 
surviving foFmore than five years. It is called also the Lookdown and 
Horsehead. • 

The Pompanos, Common and Round (TrachinotusXarolinus and. 
T, ialcatus)^ range respectively from Cape Cod to Texas and Cape 
Cod to Brazil. The youngj^two or thrertnches long, are carried north 
in the Gulf Stream knd netted in New York waters in summer. Pre- 
senting an alluring pictdre of living, flashing silver, they seem never 
to pause for rest. They are hardy and have survived for four and one- 
half years in captivity. They are in the sg|ne family with the Silver 
Moon (Caraitgidae) and have the same short chins, deeply forked 
tails, and long first rays of dorsal and anal fins, but their bodies are 
fuller ^nd more fusiform. 

The Pigmy Sculpin {Acanthocottus mneus)^ which is scaleless, 
is related to the Cottidae of Pacific tide-pools, though not as colorful. 
(See also No. 888.) 

The silvery little Harvestfish, Butterfish or Dollar-fish {Poronotus 
triacanthus) is very common from Nova Scotia to Florida, and speci- 
mens of the size and color of a silver dollar are very pleasing. This 
fish is in the family Stromateidae or Fiatolas. 

The Spot or Lafayette {Leiostomus xanthurus), extending from 
Cape Cod to Texas, is also desirable when of the size of a silver dol- 
lar. (See also No. 889.) 

Very ^mall Puffers {Spher aides maculatus) are greatly to be 
coveted. They are among the few fishes which can be taken from 
the water to amuse one^s friends. (See also No. 890.) 

Small Sea Robins of any species may be kept. These include the 
.common Sea Robin (Merulinus carolinus), Striped Sea Robin or Gur- 
nard (Prionotus strigatus)^ and Southern Sea Robin (P. 

Some two^^zen species are known, all in the family Triglidae and 
mostly of theTiffoilical.^ and Pacific. (See also No. 891.) 

Good specimt|ns bF^the Naked Goby or Oysterfish {Gobiosoma 
bosci) will last for one year in the aquarium. This species may be 
lund coasl\^se from Cape Cod to Florida among the Eel Grass and 
weeds. It is wholly scaleless. 

Stargazer (Astroscopus guttatus), found#from Long Island 

irginia among the shallows, likes to bury itsiblf partly in the sand, 
and will be recognized by its flat head with the eyes at the top like 
those of the Celestial Goldfish, and its nearly vertical mouth. Others 
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of this family (Uranoscipidse) are taken ill the Sohth Atlantic and 
Pacific. 1 * • 

The Slippery Dick or^Sand Eel {Rissola marginata) ranges from 
New York southward to Pensacola, being available for those living 
on the North and South Atlantic Coast, as well as for dwellers on the 
west coast of Florida. It is unrelated to the Slippery Dick, Iridio, oi 
Florida waters. ♦ 

Any Flounders of small size may be kept, though they are not 
long-lived in captivity. Puffers, if iarge enough, will take round bites 
out of them. Sea Robins also pffy on Flounders, and the Flatfishes may 
not be averse to retaliating. A baby Flounder wilP give a sharp nip to 
a finger unsuspectingly dangled in the tank. The common North At- 
lantic species of Flounders are the Summer Flounder or Fluke \Para- 
Uchthys dentatus), Four^potted Flounder (P. oblongus), Winter 
Flounder {Pseudopleuronectes americanus) ^ and WindoW-pane Floun- 
der {Lophopsetta maculata), (See No. 892. Also, see American Sole 
or Aeroplane Fish, Nos. 924-926.) ^ \ 

The Spiny Boxfish or Burrfish (Cyclichthys schoepfi) might \be 
called an aquatic dirigible from the stiffness of its movements, due 
to the inflexible body and short fins, and it is very tame and sturdy, 
feeding from the fingers, and surviving for three years or longer in 
the aquarium. Though properly a West Indian species, it is commonly 
taken in New York waters. Its body is covered with short spines, and 
it has a parrotlike, bony beak. 

The Common Toadfish (Opsanus tau) is grotesque and somewhat 
sluggish, but no salt-water aquarium seems quite complete without it 
in the latitude of New York. It has survived for five years in captivity, 
and is the only member of its family (Batrachoididae) living in the 
North Atlantic, other Toadfishes being taken in the tropical Atlantic 
and Pacific. (See also No. 893.) 

These are some of the possibilities among small species which 
have been found in the North Atlantic, but of course the sea is full 
of MftSffesting fishes and the majority live amicably in an aquarium 
if taken when small. 

883. What are the special requirements eTt^^ea Horse? 

The Sea Horse eats nothing but live food in the aquarium as in a 
state of nature, dying rather than accepting anything ineijj:. JTts favorite 
food is the tube worm, Serpula, impossible to provide in 
Very few specimens will accept Enchytrceus, Tubifex, bloodwbCn}s or 
Asellus, The salt-wat8r Gammarus forms an acceptable tidbit, as afeo. 
the brine shrimp, Artemia; and the Sea Horse will take fresh-water 
gammarids, which can be raised for it. Dapbnia are eaten if perceived 
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in time (they live 25 minutes in salt wa^er) a^ the fry of toy tropicals 

’ gye eagerly snapped up. A Sea Horse can ear 15 two-day-old Guppies 
at one meal. 

A food which doubtless would prove acceptable, though not yet 
tried, is the^larva of the salt marsh mosquito. 

Provide* the Sea Horse with something to cling to. Branched 
coral is excellent for this purpd^, also twigs and branches firmly 
secured. * 

884. What are the interesting charifteristics of the Sea Horse? 

. The Sea Horse, whose body is encased within a bony armor, 

swims fin various positions, always head up and never backward but 
at an angle tor horizontally. It is tame and will swim into the hand. 
It has a prel\ensile tail by which it clings to seaweeds and other 
objects. It makes a clicking sound distinctly heard outside the water, 
when snapping up its food. Its eyes move independently, i. e., one can 
look up while the other looks down. The male carries the eggs in a 
brood pouch where they are placed by the female, and he compresses 
the pouch to urge the young forth when they have hatched and are 
ready to leave. Many have hatched in captivity but there is as yet 
no record of their survival, the proper food — oceanic plankton — being 
hard to provide and difficult to match. 

If the water and food are correct, adult Sea Horses will survive 
for three years in captivity. 

They do best in a tank with their own kind. Other animals annoy 
the Sea Horses. Shrimps, for example, ride on their backs and worry 
them. 

The North Atlantic Sea Horse is found from Cape Cod to the 
Tortugas. 

885. What are the characteristics of the Sand Lance? 

The Sand Lance buries in six inches of sand, and though aWindant 
on sandy shores, it is delicate in captivity. The eggs hatch in mid- 
winter, ancTThe^wing therefore are taken in March in Massachusetts 
waters. This littfclpoli ranges from Newfoundland to .Cape May and 
Cape Hatteras, and averages five inches in length, with a maximum 
of eight. In some localities it is called Sand Eel. 

' * . 

88^. can the Sand Lances be distingai^ed from young 

The Sand Lance has no ventral fins and the long dorsal and 
shorter anal are not connected with the forked caudal fin, whereas 
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in the Eel the dorsal, caudal and ventral hns are Confluent and the 
tail is rounded. The Eel is a uniform greenish brown or black, and 
the Sand Lance is green- and silver with a steely blue stripe on the 
side. The eye ij silver with a black pupil. These fishes’ are not related, 
the Sand Lance being in the family Ammodytidae, 

,887. What ^re the interesting features and the food require- 
ments of the Pipefish? 

The male Pipefish, like t1!8 male Sea ^orse, carries the eggs in a 
ventral pouch. The Pipefish breeds in brackish ^ater from March to 
August, though it lives normally in seaweed^ along shore and soAie- 
times strays into the open sea. Contrary to common belief, the' Sea 
Horse is not the only fisli with a prehensile tail, some Pipefishes of 
Bermudian, Australian and European waters also having prehensile 
tails. (Bibliography No. 196.) \ 

Like that of the Sea Horse, the body of the Pipefish is enc^d 
in bony plates, and these fishes are cousins, in the same family, 
Syngnathidae, Sea Horses belonging in the subfamily Hippocampinae, 
Pipefishes in the subfamily Syngnathinae. \ 

Pipefishes eat fish and shrimp eggs, fish fry, ‘Vater fleas” and 
sea worms, but will eat nothing that is dead. Some will spend hours 
snapping up black aphids, others would starve rather than touch an 
aphid. 

The North Atlantic Pipefish ranges from Maine to Virginia and 
is very common northward. The name of Pipefish derives from the 
long, narrow body, slender as a pipe stem. 

888. Of what interest is the Pigmy Sculpin? 

It is the smallest American Sculpin, averaging when adult only 
five inches, and the eggs adhere to seaweeds and are a beautiful, 
green. 4t is found only between southern New England and New 
York. 


889. Of what interest is the Spot? 

Its other name of Lafayette was given it when Gen^g£l‘ LafayeUe 
revisited America in 1824, this fish having been exceedingly 
in New York wateirs at that time. It swims with the jellyfishes, ij^ich 
sometimes seize it. II is called Spot because of a “thumb mark^''^««jl;^ 
the base of the pectoral fin. Actually it is one of the Croakers (family 
Sciaenidae). The sides are silvery, with many black wavy vertical lines. 
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890. Of what interest a*re Puffers?, | 

• Fishes of this family (Tetraodontidae or Puffers) are interesting 
because of their, habit of inflating in self protection, with air or water, 
at or under the surface, which prevents certain enemiesr from swallow- 
ing them. Thus puffed into a round, taut ball, they float on their 
backs and sometimes are carriedjby the wind to a safe distance from 
their pursuers. Puffers of different species are found in se^veral seas. 



Puffers inflate with air when scratched on the rough under surface and are 
•among the few fishes which can be taken from the water to amuse one’s 
friends. The young, with the same inflating habit as the adults, are Enticing. 


North Atlantic Puffers may be taken anywhere between Cape 
Ann and Florida. The Common Puffer, when removed’from the water 
and scratched on the under surface, fills itself with air. (This should 
|igt be done immediately after a meal, or it will lose its dinner.) It 
^Wfi'Hiccd in cafJtivity under favorable conditions, and the young, 
with the same inflating habit as their parents, are most enticing. Puf- 
- fefe are destructive of other fishes, however, Snd must be kept by 
themselves. The maximum length is eight inches, nine including the 
tail. The entire' body is covered with minute prickles, the color is 
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yellowish gray above, mle yellow beneatlf, with a*bout five ’‘thumb 
marks” between the pwtoral fin and caudal peduncle. The mouth’ 
is fitted with a bony beak divided in the center to form two teeth m 
each jaw. These can be very serviceable on occasion, for it was a 
species of Puffer which Darwin described as having escaped from a 
shark that had swallowed it, by eating its way “not 'duly through 
the coats of the stomach, but through the sides of the monster.” The 
' eyes are like*a pair of gleaming opals. 

• 

891. Of what interest arelSba Robins?. 

The common Sea Robins are not only beautiful with their wing- 
like red or orange pectorals, but they “walk” on the bottom Qf the 
sea with the fingerlike projections of the pectoral fins. (Actually they 
are stirring the sand to rtjut their prey, which consists of small ani- 
mals such as clams. Flounders, squids and sea worms.)‘lf one is lucky 
enough to get the floating orange eggs, they may be hatched in flow- 
ing sea water. The North Atlantic ^a Robins extend from Cape 
Ann south to the Carolinas and Virginia. 

892. What is interesting about Flounders or Flatfishes? ^ 

The chief interest attaching to Flounders is the fact that they 
hatch like other fishes with an eye on each side of the head, but one 
eye travels around or even through the head, sometimes the right, in 
other species j^he left, and when both eyes are on the same side the 
Flounder sinks to the bottom and swims on one side, though it will 
rise to the surface to pursue its prey (little fishes, squids, shrimps and 
the like). The young of the Winter Flounder are common in New 
Jersey waters in summer. * 

Many Flounders assume a pattern so like the surface on which 
they rest that if a strip of figured oilcloth is slipped beneath them, 
they will match its design. 

893. What is there of interest in the Toadfish? 

The Toadfish loves to lie among rocks, and in tile aquarium 
will seek crevices in which it rests in various positions, even upside 
down, supporting itself partly with the spine at the front of the 
ventral fin. In a state of nature, it is interesting because the mjle 
fish guards the eggs and fry, and the female has >3 unique habit^laf*^* 
selecting for her«eradle empty sea shells and strange objects from 
the human discard, *such as old boots and saucepans. It is called^ 
an ugly fish, but there should be nothing repulsive about it to a* 
“fish fan.” The body is gray or dark.brgwn, black along the back 
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and with long black wavy horizontal stripes on the second dor^I, 
another stripe running vertically throdgh tie center of the stubby 
tdil, and still another through the center of the large pectoral. There 
is a short first dorsal, the second dorsal and anal fi^s being long. 
The eyes are set at tMe top of the head, enabling the fish to look 
forward and* upward. Little horns project above the eyes, and a 
fleshy pointed frill, extending from the lower edges of the gill covers 
forward, surrounds the lower jaw. The Toadfish can live for a long • 
time out of TOter. In the aquarium, it will last for five years. 

It is fdmfl from Massachusetts t^^he West Indies. 

Pacific Coast Fishes 

^94. Which salt-water fishes of small size are most desirable 

in the circulated aquarium on the Pacific Coast? 

Those taken in the waters of southern California, of the Dutch 
East Iqdies, Mexico, Hawaii, Fiji, Galapagos and Samoa. The most 
beautiful, active and interesting of these are the Pomacentrids or 
©emoiselles. Among them figure the popular Damselfishes. 

Pomacentrids, including Damselfishes 

The Banded Damselfish {Abudejduf abdominalis) lives in the 
waters of Hawaii, its cousin the Pintano (A. troschelH) is taken 
about Mexico and the Galapagos, and the Sapphire Damselfish (A. 
taupou) comes from the Samoan Islands. The body of the Sapphire 
Damsel reaches a maximum length of two and one-half inches, the 
color is defp sapphire blue, with a golden belly, scarlet dorsal, 
bluish pectorals and caudal, and orange anal and ventral fins. A, 
uniocellatus, from Samoa and Fiji, is brilliant blue in color, spotted 
with golden yellow. A. dicki is taken in the waters of Samoa, the 
East Indies and Polynesia, and the body is golden brown, with a 
salmon tail and bright golden pectorals, set off by a black traifeverse 
bar running from the soft dorsal to the soft anal. 

The Blue Damselfish (Pomacentrus pavo),* mih a maximum 
length of two and one-quarter inches, comes from East-Africa, Mela- 
nesia, the East Indies and Polynesia, and is another richly colored 
pigmy, the cplor being bright blue with brighter blue spots on the 
back and heki, and a black spot on the opercle. The fins, breast 
and belly are pale brownish, and the edge of the dqjrsal fin is dusky. 

Some Anemone Fishes are the Red-banded Clown (Amphiprion 
biocellatus) from Java, A, frenatus, which is taken in the Red Sea, 
in waters about Zanzibar,, Ceylon, India, the East Indies, China, 
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Japan and Melanesia, and which is coldred orange and red, with • 
one pearly band acrosi the 'head, and ’the common little reef fish; 
called the Yellow-banded Anemone Fish (A. percula)^ believed *to 
be largely re^onsible for the present revival of interest in the salt- 
water aquarium in the home, with its orange body marked with 
three cross bands of pearl edged with black, and its ordnge fins with 
a white edge and submarginal stfipe of black. This coveted little 
fish, not quite two and one-half inches long, has a very wide range, 
being taken throughout the Jndo-Pacific from India ai]d China south 
to Australia, and in the i;<%ters of Melanesia an«^'blynesia. It 
propagates nearly the entire year, some othet Damselfishes being 
restricted to a definite spawning period. The female is lar^r than 
her mate and is more active during courtship, but the male work§, 
continually to clear the #iggs of sediment. In the aquarium, the eggs 
are fastened to coral rock near an anemone. One "brood numbers 
from 200 to 300, and 11 broods may be produced in three and 
one-half months, making a total of about 5,000 eggs a year. The 
time between broods ranges from seven to 14 days. The fry hatch 
in seven days and are four mm. long, and when free swimming, tho^ 
rise to the surface to feed on planktonic life for about 12 dayl 
then seek the bottom to search for anemones. They may settle in 
an anemone with adult fishes, and after they reach a certain size 
the older ones drive them out. Some of the anemones in which these 
little fishes seek shelter may measure a foot in diameter. 

Dr. J. Verwey of Batavia, to whom we are indebted for our 
knowledge of the habits of the Anemone Fishes, discovered, in his 
Coral Reef Studies of the Symbiosis between Damselfishes and 
Sea Anemones in Batavia Bay, that the little fishes bijng food to 
the anemones which provide them with shelter from their enemies 
(chiefly larger fishes), that the instinct for maintaining a certain 
territory is strongly developed in them, and that more than one 
pair of fishes may make their home in one anemone. Barrett and Whit- 
ley, irfWater Life, say that a red, white and orange shrimp often shares 
an anemone with the fishes. 

Other Pomacemtrids are the Blacksmith (Ayresia punctipinnis) , 
found on the coast of California from Point Concepcion to Cedros 
Island; the Two-colored Bluefishes, of which Eupomacentrus recti- 
froenum is common on the Pacific Coast from Cape S^n Lucas to 
Panama, and £. flavilatus is taken from Cape San*Lu&s to Mazatlan 
and beyond; als(> the somewhat pugnacious Black and White Dam- 
selfish (Dascyllus &ruanus) and its relative, the Black Damsel (D. 
melanurus). The former is widely distributed, extending from the 
east coast of Africa through the Indian 0|:ean and the Indo-Malayan 
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Archipelago to Polynesia' and New ^aland. The Black Damsel, 
•which is slightly longer, reaching a length two and one-quarter 
inches, is found in East Indian waters and eastward to the Caroline 
Islands and Melanesia. Both these little Damselfishes* have creamy 
white bodies with three black cross bands, but in the Black and 
White Damsfel the anterior band runs obliquely from the origin of 
the spinous dorsal fin through th<! eye to the chin and jaw, whereas 
in the Black Damsel the anterior band runs verticalfy from the 
crown of the^ad through the eye •to Ae chin. All the tips of the 
fins are yellMpn the Blac]^ and Whit# Damsel, whereas the caudal 
fin is black and thd pectorals and ventrals dusky in the Black 

T\ • 

Sergeant Major and Silver Moonfish (the latter of another 
are found on both coasts of tropical America and therefore 
are as available for San Francisco as for New York. 

Besides the Pomacentrids are the Moorish Idol (family Zan- 
cl}dae), tfie Gobies, Sculpins, vivid red and green Kelpfishes, Rainbow 
Perch and other viviparous Perches, and many others. None of these 
• more bizarre than the Moorish Idol (Zanclus carnutus), widely 
distributed in the waters of southern California, Hawaii, Samoa, 
Galapagos, Polynesia and the East Indies. It was named in 17S8 


^ The 
tamily) 



Courtesy California Academy of Sciences » SteirMart Aguarium 


The Moorish Idol is both bizarre and peaceable. It is widely distributed in the 
waters of southern California, JHawaii, Samoa, Galapagos, Polynesia and the 
East Indies, and makes, an ideal aquarium fish. 
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by Linnaeus, who called, it Horned Chaetoflon because of the small 
hornlike processes on ttffe head. The snout is long and pointed and 
the dorsal fin carries a trailing filament. The pale yellow, almost 
circular body ris banded vertically with wide, stripes of black, and 
one of these on the caudal nearly covers that fin. The Moorish 
Idol has a mild disposition. Its maximum length is seven inches. 

r\ 

* SURFFISIIES 


The Pacific Coast Surffifehes (family EmbiotocidsQi,Jnclude sev- 
eral interesting members, most desirable* for the home aquarium 



The Least Perch is the smallest of the marine Surffishes, and very attractive 
for the circulated salt-water aquarium. Surffishes were the first viviparous fishes 
known,* and their discovery created considerable excitement in the scientific 
world. 

« 

being the little Viviparous Perch (Cymatogaster aggrcgatus) with a 
maximum length of six inches, and ranging from Alaska to Todos 
Santos Bay; and the Striped Surffish or Rainbow Percb {Tmniotoca 
lateralis) j ranging from Vancouver Island to Todos Santos Bay. The 
former is very ^ark during the mating season, when many males 
don a black velvet tivery, and the latter, richly trimmed with bright 
blue, is called the prettiest of Surffishes. Another Surffish suitable for 
the home aquarium is the Least Perch. minima) ^ found com- 
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monly "along the California coast from^San Francisco to San Diego, 
‘where it lives in rock pools,* feeding on seawlieds and minute crusta- 
ceans* In the aquarium it will take live brine shrimps and other 
foods. It is an active fish with a maximum length of sjx inches. The 
body color is olive gre'^n above, with bluish reflections, and a num- 
ber of black dots appear on the sides, which often are yellowish. 
There is an irregular longitudinal black band along the axis of the 
body, and two vertical dark bars run downward from* the base of • 
the dorsal fiq^.on which they appaar as blotches. The axil of the 
pectoral is Vfjfck, and veqjtral and anif fins are tipped with black. 
(Bibliography No. ?91.) These live-bearing Perches are fry-eaters 
from vj^om the young rfust be protected from the instant of birth, 
JThey were the first viviparous fishes known, and their discovery 
created considerable excitement in the scigiitific world. 

Gobies and Sculpins 

Arnong Pacific Coast Gobies are the Long- jawed Goby (GfV- 
^chthys mirabUis), so called because the jaw grows longer as the 
fish matures, until it measures one-third the entire length of the ani- 
mal. This species lives near the shore among the marine algae and is 
fond of burying itself in the sand. 

The Smooth Sculpin or Smooth Cabezon {Leptocottus armatus)^ 
when small, is a desirable species for the home aquarium, though 
it attains a length of 12 inches in a state of nature. It is found from 
Kadiak to San Francisco and is very common in its northern range. 

• Ch^todons or Butterfly Fishes • 

The Butterfly Fishes (Chaetodontidae) are among the most richly 
colored of coral reef fishes, active, graceful, desirable for the home 
aquarium, and identified by their greatly compressed, disc-shaped 
bodies. Among these are the Nu-ku-nu-ku and its cousin, the La- 
u-ha-u. 

The Nu-ku-nu-ku (Forciper longirostris) is*a strikingly beauti- 
ful little creature, easily identified by its long, slender snout and 
brilliant yellow color. The upper part of the head is black, and 
there is a Mack spot under the tail. The long snout is serviceable 
in picking out its prey from interstices in the coral reefs. In the 
aquarium it likes live brine shrimps and takes aly prepared foods. 
Nu-ku-nu-ku is an abbreviation of the name which it is known 
among South Sea Islanders — ^La-u-wi-li-wi-li-nu-ku-nu-ku-o-e-o-e. 

The La-u-ha-u {Chm^odan setifer) has a deep, narrow body, 
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with rows of scales on the anterior paiNt which run upward and 
backward, each marked by a" dark line/ Those of the posterior part- 
of the body run downward and backward almost at right angles. 
The pointed snout is characteristic of the Butterfly Fishes (called 
also Coral FiSies), as are also the bristlelike 'teeth, used in browsing 
on the coral polypes. The first ray of the soft dorsal is elongated and 
a wide black stripe runs through the eye. 

r 

Sea Horses, Pipefi;,shes and Trunkfishes 

The Australian Sea llorse (UtppQcamjms Mim-hollandice) 
reaches the aquarist on the Pacific Coasts and Pipefishes and Sea 
Horses are present in California waters. Some of the Pipefish/s breed 



Photograph by Carl Robe 


Hawaiian Trunkfish in the Steinhart Aquarium. Above, Australian Sea Horses 
with tails coiled about the branches. 

f 

over a large part of the year and one may secure young specimens 
of the Short-nosed Pipefish {Syngnathus arctus) or tjie Common 
Pipefish (5. leptorhynchus) \ also, if lucky, a very y£)ung specimen 
of the somewhat rare Giant Sea Horse {Hippocampus ingens) 
which extends fit)n^San Diego to MazMlan, and reaches a length 
of 12 inches. (This group requires live food.) 

Small specimens of Trunkfishes from tropical seas also may be 
kept in the home aquarium, as Ostracion scbce of Hawaii, the East 
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Indies, Melanesia and Polynesia. An .oblong bony box encases the 

body, but the strong tail makes up for tHe rigidity of the trunk 
and speeds the little fish about in search of its living. 

Wrasse fishes and Scorpionfishes 

Among the beautiful red and green Wrasse fishes or Kelpfishes 
of California is the Senorita or Kelpfish {Iridio semicinctus) which, 
is called also Doncella and ranges^from the Santa Barbara Islands 
to Cedros !k'>nd. ^ • • 



Photograph byttCarl Rabe 


Most picturesque of Scorpionfishes is the Turkey Fish. Its dorsal spines are 
connected with poison glands capable of inflicting a painful if not fatal injury. 
It has the reputation of hypnotizing its prey. 

Most pjcturesque of Scorpionfishes (Scorpaenidae) is the Turkey 
Fish, LionfisB or Zebra Fish (Pterois volitans) of the Indian Ocean, 
Australian, Samoan, Fijian and other tropical Pacific coral reefs 
(called also Butterfly Cod in Australia). Th« iftng, winglike rays 
of the dorsal and pectoral fins give the scientific names, which mean 
winglike, flying about; and the resemblance to a young turkey dis- 
playing his pluraage gives the common name of Turkey Fish by 





312 1001 QUESTIONS ANSWERED 

which it is known throughout its range.^The body and head are 
striped with red, white Und brown, the fins are yellow, spotted witji 
brown or black, and there are dermal flaps on the cheeks. The dorsal 
spines, however, are connected with poison glands and are capable 
of inflicting an excessively painful, if not fatal injury. A nine inch 
specimen has a fin spread of 10 inches. Live food is the natural fare, 
and Guppies, Mosquito Fishes, KilMes and the like are relished, but 
it will take ♦also strips of meat and fish. It has the reputation of 
hs^pnotizing its victims, which it%*approaches with a quivering of the 
fins that appears to fascinate ‘them until the huge mcAtlf opens and 
a current of water flows in, carrying with it the unresisting prey. 
Three other species, P. zebray P, hrachypfera and P. hctert^a are 
found in the Indian Ocean and Malay Archipelago. • 

All the species listed^ for the balanced aquarium on the Pacific 
Coast may, of course, be maintained as well in running water.’ 


Gulf Coast Fishes 


895. Which fishes can be kept in a circulated salt-water 
rium on the Gulf Coast? 



Two Pipefishes of the genus Syrictes, S. scovelli of the Texas 
coast and found also on both the east and west coasts of Florida, 
and the Louisiana Pipefish, 5. affinis, are quite to be coveted if one 
can supply them with live food. Their cousins, the Sea Horses, also 
live in the Gulf of Mexico. The Pigmy Sea Horse {Hippocampus 
zostcrac), smallest of Sea Horses, is two inches long and is indigenous 
to^ Pensacola Bay; and the Frilled Sea Horse {H. stylifei) appear^ 
as^ though adorned with tiny seaweeds as it swims, trailing its 
numerous filaments. It inhabits both coasts of Florida. 

One of the most desirable species is the Common Pompano (or 
Pampano — Trachinotus carolinus), which, for silvery beauty and 
activity> can hardly be excelled. It is resident along the coast of 
Texas, ‘‘where it moves in and out with the tides and plays about 
the passes.” It spa\\ns in Texas in April, in the Gulf in May and 
June, and very small specimens may be found during the summer 
in the surf along the beach. 

The Snappers grow too large for a home aquarium bpt one may 
find very small red-finned Muttonfishes {Lutianus Snalis) about 
Pensacola. 

The Pigfish or Red-mouthed Grunt {Orthopristis chrysoptcrus) 
is representative of the grunts along the Gulf Coast and is one of 
the hardiest of the family, surviving for. three years in the aquarium. 
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^ The Pinfish (Lagodon rhomboides) , called also Sailor’s Choice, 
• represents the Porgies. • • ^ 

• Among the Pomacentrids, beautiful but quarrelsome little Greg- 
orys may be found, as the Beau Gregory {Eupomacentrus leucostic- 
tus), often taken on ^he west coast of Florida. The ’body color is 
blue, belly yellow, though the colors vary with conditions, excitement 
bringing out brilliant hues, confyement in an aquarium often caus- 
ing them to fade. 

The Wrasse fishes are represented by the pretty little Razorfish 



Prom Nature’s Wonderland, by Kingsley and Breck 


Pipefishes and Sea Horses 

These fishes are distant cousins, and the male in each species carries the eggs 
in a brood pouch. The Frilled Sea Horse lives in the Gulf of Mexico and is 
found also in the Gulf Stream. 

(Xyrichthys psittacus), taken about Pensacola and with body com- 
pressed like that of the scalare, • 

Two Parrot fishes occur in moderately deep water in the Gulf 
of MexicOj Evermann’s Parrot {Scams cvermanni) and its cousin, 
Bollman’s Pyrot (S. bollmani). 

The Trunk fishes are present also, in the form of the Cowfish or 
Horned Trunkfish {Ac antHostr acton occasionally taken 

at Pensacola, Florida, and Galveston, Texas, %nd young specimens 
of which are much to be desired. 

Puffers, too, may be looked for on the Gulf Coast, the Southern 




Photograph by ElvHn R, Sanborn 


The Common Pompano is resident along the coast of Texas, and spawns in 
the Gulf in May and June. Very small specimens may be four#! In summer in 
the surf along the beach. Schools of young individuals also are carried by the 
Gulf Stream as far imrth as New York. For silvery beauty and activity, they 
can hardly be excellea. t 
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Puffer or Swelltoad {SpHoeroides spengleri) living in Texas and 
'Florida waters. This specie^ is spottecf withi black, the adults com- 
rnonly being smooth, while the young are somewhat horny. 

The Spot {Leiostomus xant kurus) is taken on the Gulf Coast 
(see Nos. 882, 889), 31so, the Slippery Dick or Sand* Eel (Rissola 
marginata). \See 882.) 

These are a few of the commoner fishes available for the cir- 
culated aquarium along the Gulf Coast. 

• 

896. What foad should ojie give the*aqaarium fishes of the Gulf 
Coast? • 

Tliey like fish and shellfish, and will take the food described 
'•fn Nos. 187 and 188. 

9 

Heated, Circulated Salt-Water Aquarium 

JBL97. .How can the water be heated and circulated in a salt-water 
aquarium in the home? 

It can be heated with an electric heater thermostatically con- 
trolled to maintain the desired temperature. Modern methods have 
been invented for meeting the need to circulate and cleanse the 
water, with a small pump and filter. 

898. Which fishes can be kept in a heated salt-water aquarium 
with circulation? 

Tropical salt-water species of small size. For persons living in 
the latitude of New York, those taken from Florida, West Indian 
and Bermudian waters are most suitable, though Turkey Fisfles 
and others from the Pacific also may be had. 

An even temperature of from 72^ to 74"^ should be maintained.* 

899. Should salt-water tropical fishes be sterilized before intro- 
duction into the aquarium? 

Yes. They cannot conveniently be quarantined for observation, 
like fresh-water species, for few people will have a spare salt-water 
receptacle to serve this purpose, yet it is necessary to make sure 
they are not ipfested with parasites, which spread rapidly and may 
wipe out one^ collection. 

Some tropical Atlantic* fishes are parasitized j^y a fluke (Epib- 
della mclleni), which attacks their bodies and*does not spare their 


♦ All temperatures are Fahrenhert. 
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A closed circulating system for a heated or unheated fresh- or salt-water 
aquarium in the home, showing tank with compartment beneath equipped with 
filter, H— electric heating coil, T— thermostat, R— flexible rubber tubing, 
P— pump, M— motor, I— inlet pipe, O— outlet pipe, St— standpipe with strainer. 
(The thermostat may be set inside receptacle containing filter.) 

eyes, and one must avoid introducing it into the aquarium as one 
would avoid introducing argulids into a garden pool. ^ 

Fill two enamel buckets with tap water and allow to stand for 
24 hours (so that there will be no chlorine present). Salt the water 
in each bucket by adding three tablespoons of pure salt (sodium 
chloride) to the gallon. With the water in one of the buckets, make 
a 107 c%solution of silvol (not argyrol), in which immerse the fishes 
for from one to three minutes. Transfer them to the other bucket 
containing only salted water, to permit the chemical to wash off 
their bodies. They are then ready to be introduced into your aqua- 
rium. (See also No. 967.) 

900. Which are the prettiest and most interestjjiig of small 
Florida, Bermudian and West Indian salt-water fishes? 
Many allurin| little fishes of the tropical Atlantic can be main- 
tained locally in unheated aquaria, and in heated aquaria in the 
northern states. Among those commonly available are the following: 
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Squirrels, Cobblerfishes ANDCifkDiNAL Fishes 

(families HOLOCENTRID.®, CARANGID^E and APOGONID/E) 

.Among the Squirrelfishes is the Red Squirrel {Holocentrus as- 
censionis), found in the waters of Florida, Cuba, and south to St. 
Helena and Ascension Islands, %.nd remarkable for its large eyes 
and, under the excitement of captivity, salmon red colordtion. Squir- 
rels, however, have sharp spines on th^ii; gill covers with which they 
hurt one another unintentionally when frightened. 



Alter Hugh M. Smith 

The Threadfish or Shoemaker (Alectis crinitus') 

» 

The dorsal and anal filaments are enormously extended, and in young specimens 
may measure twice the length of the body. 

The Threadiish or Shoemaker (Alectis crinitus), though uncom- 
mon north of Florida, sometimes strays to New York and *^Massa- 
chusetts. Young specimens require a spacious tank, for the enor- 
mously extended rays of their dorsal and anal fins may measure 
twice the length of the body. Though decidedly picturesque, the 
filaments are believed to be very much in their way, and are 
shortened, Apparently by wear and tear, as they grow older. The 
golden yellow* body is bluish above, with a dark blotch on the 
opercle, also on the dorsal, and ventral fins. The maximum length 
is 12 inches. Other names are Sea-hen, Sea-#ocK, Fish-cock and 
Cobblerfish. Alectis means chicken-cock, crinitus means covered with 
hair (in allusion to the hajrlike threads which trail behind the little 
fish). 
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The Marine Goldfishes or CardinaJ fishes are attractive, par- 
ticularly Apogon sellkaWa and A, maculatus, the former somewhat 
rarer than the Gregorys though not less hardy (average length four 
inches), the latter (which sometimes ranges north to Cape Cod) 
two and one-half inches. 

Big Eyes, Snappers and Porgies 

« 

(families PRIACANTHID.-^., LUTIANID^ and SPARIDi®) 

\ ^ 

Among the Big Eyes or Catalufas is» the Redfish {Pseudopria- 
canthus altus), which has drifted north in the 6ulf Stream from the 
West Indies to Narragansett Bay and is notable for its immense eye 
and scarlet color. It has survived for 16 months in captivity and 
though it may reach 1 1 kiches, most specimens do not averagS over 
six inches. * ! 

Some of the Snappers are pleasing, notably the Yellowt^il or 
Rabirubia (Ocyurus chrysurus)y which is green, tinged with wolei-v^ 
and yellow, and has a red iris, and the Schoolmaster (Lutmnus 
apodus), both of which wander north to Cape Cod though tpeir 
normal range is from Bahia through the West Indies and to Key 
West. They will survive for three or four years in captivity though 
called *‘deep-sea snappers.” The long, pointed snout of the School- 
master displays four canines in the upper jaw; the color is greenish, 
sometimes with vertical bars, and the fins are purple and orange 
yellow. 

Various Porgies may be kept when small, such as the Pinfish 
(Lagodon rhomboides) , which extends from Cape Cod to Cuba and 
is^fcommon also on the Gulf Coast. A pretty little fish of yellowish 
silver, it is distinguished by two thumb marks, one on the pectoral 
fin, the other between this and the eye. 

Grunts and Wrasse fishes 
(families h.^mulid^ and corid/e) 

There are variotis species of Grunts, all with blood-red mouths, 
as the Red-mouthed Grunt (Orthopristis chrysoptcrus) , common on 
South Atlantic and Gulf Coasts, and the young of whicl), like those 
of the Pompano, are carried north to New York in sumqjer in the Gulf 
Stream; the Blue-striped Grunt {Hxmulon sciurus), a hardy, hand- 
some fish which h|s survived for five yearfe in captivity. The sides are 
brassy yellow, with 1? wavy, sky blue stripes on the head and body, yel- 
low fins and a golden iris; the Black Grunt or Caesar Grunt (H, car- 
bonarium) of smaller size (maximum length 10 inches), which is 
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^ight blue gray with sevenp or eight yellow stripes and bright yellow 
ns; the Porkfish (Anisotremus virgiAicus)^ a handsome fish with 
yMlow background richly striped with blue horizontally and with 
two black vertical bands through the eye and behind the opercle* 
It will survive for ove> one year in captivity, and though its maxi- 
mufn length* is one foot, six to eight inches is the average length 
and smaller specimens may be t^en; and the Tom Tates, including 
the White Grunt {Bathystoma striatum) of blue and silver striped 
with gold, also having a red mouthy 

The Wras^ fishes are of many kind?, including the round bodied, 
gliding Slippery Dick (Irtdio bivittata), with an average length of 
five inches and a survival record of two years, small specimens of 
the Puddingwife (I. radiata)^ which has a maximum length of 18 
inches, and the Reef Fish (Thalassoma nitidum) and Bluehead (T. 
bifasciatum) , averaging five inches and regarded by some collectors 
as the same species. They differ in color when taken at different 
depths, a phenomenon not uncommon in tropical Atlantic fishes. In 
flie Bluehead phase the yellowish body is offset by a bright blue 
head. These are slender, active little fishes, and may last for upwards 
of one year in the aquarium. 

Butterfliks, Surgeons, Pomacentrids and Parrots 

(families ch>etodontid>i^., acanthurid^, pomacentrid;e, spari- 
SOMID.® and SCARID.®) 

The ChoBtodons include the Butterfly Fish (Chcctodon bimacu- 
latus) which is native to the West Indies, and for a small fish is a 
large traveler, having been noted in East Indian waters and Hpt 
infrequently journeying north in the Gulf Stream to New Jersey 
and Rhode Island. It will live two years in captivity. Its cousin, 
the Four Eyes (C. capistratus) is handsomer but not as hardy. Both 
these Chaetodons have a black band running from the lower edge 
of the gill covers upward through the eye and backward^to the 
beginning of the dorsal fin, but the Four Eyes is immediately dis- 
tinguished by a large black, almost circular spotaiear the tail, ringed 
with white and so eyelike that at first glance one does not know 
which is the head of the fish and which the tail. The black spot is 
present alsC, in the Butterfly Fish, but it is located at the lower 
rear of the ddfsal fin and is without the ring. These fishes average 
five inches. Their relatives,, the Angelfishes, also are desirable when 
of small size, though not noted for angelic dispositions. They in- 
clude the Black Angel, French Angel, Blue Angel, Queen Angel, 
Yellow-tail Angel and others, and are notable for their elliptical 
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bodies and the long pointed rays of the dorsal and anal fins, which^ 
sometimes extend beyoijd the' tail. In the Blue Angel {Angelkhthys 
ciliaris) the head is yellow though the spines on the gill covers are 
blue, the body is grayish blue and the fins ultramarine blue, tipped 
with yellow. In the Black Angel {Pomacanthus arcmtus), the slate 
gray body is completely peppered with small round black spots! In 
the French Angel (Pomacanthus Ham), the black body is marked 
with innumerable small white vertical lines, each shaped like a 
parenthesis. „ 

The Surgeonfishes inclhfle the Blue Tang or ^ Blue Surgeon 
(Acant kurus cmrulcus), an herbivorous litlle fish armed with a sharp 
defensive spine on each side, at the base of the caudal fin, desirable 
for the home aquarium only when very young. The color is a rich 
brownish blue. 

The Demoiselles or Tomacentrids include the Sergeant ^ajor 
and the Gregorys. The Sergeant Major (Abudefduj marginatt^s) is 



V;. Photograph by S, C. Dunton 


The Sergeant Major {Abudefduf marginatus) is found on both coasts of 
tropical America, is v^^ry active and playful, also quarrelsome. The attention 
of the specimen .at the left is riveted on the contortions of a Sea Horse winding 
itself about a bit of sea-wrack. Note the Sea Anemone at the right. 

found in great numbers scattered about the coral jeefs and also 
near the shore. Its vivid black and lemon velvety bands change to 
lighter black andfbluish yellow in captivfty, though it remains active 
and playful and witl survive for upwards of two years. Specimens 
one-half inch in length are taken in Cuban waters. The Beau Gregory 
{Eupocamentms leucostictus) and Brown Gregory (£. juscus) will 



Interior of the Hermanas Masnata Aquai^m at Havana, showing exhibition tanks of pigmy marii 
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live for three years in captivity, have a fighting nature, and get along,rP 
best each by itself or rwith a fish of the opposite sex, though the 
sexes are not easily determined unless one finds a pair together ahd 
nets them. TJie maximum length of these three species is six inches. 
Mr. C. H. Peters (Home Aquarium Bullefin, July, 1934) relates 
that the Brown Gregory can be maintained in fresh water, hi§ in- 
formation being that it breeds ii», the warm, spring-fed rivers of 
Cuba. He .calls this species by the Cuban name of Blue Devil, 
given because it is blue when young and has a devilish disposition; 
and in his experience no two' young specimens can b^ kept together. 
In public aquariums the adults commonly are grouped, also with 
Sergeant Majors and Beau Gregorys; but Demoiselles naturally live 
either singly or in pairs, and unless placed in a spacious tank and 
provided with hiding places, such as large stones, they will fight until 
only one or one pair remains. Other charming Demoiselles, the 
Starry-backs, of the genus Stcgastes (formerly Microspathodon)^ 
have backs dotted with glittering blue specks like stars in a midnight 
sky. • ' V 

There are many small species of Parrotfishes, most of which are \ 
handsomely colored and which range from the West Indies to \ 
Brazil, as the Red or Roseback Parrot (Sparisoma abildgaardi) ^ the 1 
Green Parrot (S. viride), the Mud Parrot (S. flavcscens)y the Scotch 
Porgy (5. hoplomysiax)y the Rainbow Parrot (Pseudoscarus guaca- 
maia)y which has a bright blue beak, the Blue Parrots (P. plumbeuSy 
Scarus vetula, and 5. cceruleus)^ the Harbor Parrot (S, croicensis), 
and the Rosy-sided Parrot (S. punctulatus). The hardiest of these 
is the Green Parrot (S, viride)^ which has survived for over two 
years in captivity. Parrotfishes are so called because of their beak- 
like mouths, which are fitted with small mosaic teeth. These fishes 
require Sea Lettuce and other marine algae as they are largely herbiv- 
orous, though garden lettuce may be substituted in a prepared 
food. (See No. 188.) 

Blennies, Filefishes and Trunkfishes 

(fAMILII^S BLENN1ID.C, MONACANTHIDAE AND OSTRACIID^) 

The Blennies include the Molly Miller (Blennius cristatus), 
which is dark brown or black, scaleless, and has a peculiarly high 
head with the eyes at the top. It is only four inches at maximum. 
Another of the Molly Millers, called the Tide-pool Blenny (Salari- 
ichthys textilis) ,is^{ a rich green or purple shade, vertically banded 
with black. It dso measures but four inches, and has survived in 
captivity for 12 months. , 
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The herbivorous Fileftshes include the Orange Filefish or Fool- 
•Ifish {Ceratacanthus schcepfii) when very srgall (it reaches a length 
ol two feet). It will survive three years if some vegetable substances 
are included in the diet, its principal food being marine algae; also 
its less hardy cousin the Unicorn Fish (Osbeckia scripta). 

^ ‘The TrUnkfishes include the Common Trunkfish (Rhinesomus 
triqueter), the Buffalo Trunki^h {Lactophrys trigonus)^ with a 
strongly humped back, and the Cowfish {Acanthostraoion quadri - . 
cornis) with fascinating little ^^hor^is,’^ all able to survive for two 
years in the apuarium. The body of «tJie Trunkfishes is encased in 
a bony box.^Two ineh specimens are greatly to be desired, the av- 
erage length being six indhes. 

Frogfisiies 

(family ANTENNARIID/E) 

^ Sargassumfishes or Mousefishes are pelagic species which drift 
to many shores far distant from their home in the Sargasso Sea and 
have been taken in the latitude of New York and even on the coast 
of Norway, drifting in gulfweed to which they are able to cling 
and in which they climb about like mice. Sometimes they are jok- 
ingly called Peter O’Phryne, a mispronunciation of their former 
generic name of Pterophryne. The present generic name of Histrio 
means harlequin. They are recommended for the heated aquarium, 
though able to adapt themselves to almost any water temperature. 
Histrio pictus, called the Sargassumfish, Mousefish, Toadfish and 
Marbled Angler (the last name refers to the yellow body marbled 
with brown), reaches a maximum length of six inches. Mousefisl^es, 
like other Frogfishes, catch their prey by waving a fleshy bait. In 
//. pictus this bait has a bifurcated tip. //. gibbOj the Common Sar- 
gassumfish, seldom is seen over two inches in length but is said to 
attain a maximum length of 15 inches. In this species the bait is 
bulbous. H. jagua, the Brown Mousefish, with a maximunf length 
of four and one-half inches, is chocolate brown in color, spotted 
with white, and in this species the bait is pointed. The grasping 
pectoral fins of the Mousefishes are like little hands with 10 fingers. 
(Bibliography No. 31.) Mr. Emilio Masnata of Havana, Cuba, has 
maintained ‘Sargassumfishes on a diet of Guppies and frequently 
has in his aqflarium specimens from one to four inches in length. 
He has found them to be •great cannibals, and a^ collection of 300 
Mousefishes soon numbered but 150. • 

Other Frogfishes, similar to the Mousefishes, are those in the 
genus AntennariuSy which jcoraprises some 16 species found on both 
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coasts of tropical America, in the Caribbe*an Sea, around Porto Rico 
and Cuba, the Santa Barbara Islands, Bermuda and Barbados, and' 
at least one specimen has been taken drifting in seaweed in the 
Gulf of Mexico. They have a simple bait, used for catching small 
live prey, lead lives very similar to those ol the Mousefishes, .and 
are distinguished by a prickly skin. 



Courtesy John G. Shedd Aquarium 


The Sargassumfish (Histrio pictus) 

frhe generic name, Histrio, means harlequin. The maximum length is six inches, 
and the little fish lives in the sargassum weed in which it crawls about like a 
mouse and in which, also, it sometimes drifts to distant shores. By waving a 
fleshy bait at the top of the head it attracts its prey, and readily swallows its 
own brothers and sisters. 

Tliese are a few of the prettiest and most attractive of Florida, 
Bermuda and West Indian species commonly brought to public 
aquariums in the northern and middle western states, and all should 
be obtained when of small size. 

There are many others, of still smaller maximum, size, much 
to be coveted but little to be hoped for, as they se^jldm are taken 
and have not yet been transported north. Among them are two 
living emeralds. iThje Pigmy Wrasse fisB {Doratonotus megalcpis), 
ranging from Key West south to the West Indies and related to the 
Reef Fish and Bluehead, with an average length of two inches and 
a maximum of three, is a beautiful gre^n, with saillike dorsal and anal 
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*finSj and a large, rounded tail. The Emerald of the Sea (Erofelis 
•smaragdus) is a Goby, frequenting the algse on coral shores and 
known from Key West to Cuba. Handsome but difficult to obtain, 
their longevity and hardihood have not been recorded. 



SMALL* BRACKISH WATER SPECIES OF 
THE NORTH ATLANTIC • 

901. Whafris brackish water? 

It is a mixture of salt ftesh water, having a specific gravity 
ranging from the slightest amount of saU to about ^16. Brackish 
water, therefore, is the water of the sea where it mek^ the water 
from the rivers. 

902. Which little aquaaium fishes will one find commonly in the 
brackish waters of the north Atlantic Coast?* 

One will find a dozen or more kinds of Killifishes, including the , 
Sheepshead Minnow, Rainwater Fish, Common Killie, Bass* Killie", 
and Fresh-water Killie. Also Sticklebacks, including the Nine-spined 
Stickleback {Pmgitius pungitius), called also the Ten-spined Stickle- 
back and described under fresh-water Sticklebacks, Nos. 794, 795, 
the Two-.spined, Three-spined and Four-spined sticklebacks. The 
American Sole is another desirable species, commonly kept in fresh- 
water aquaria under the name of Aeroplane Fish. All of these will 
live in the temperature of the living room, 68° to 72“.* 

Killifishes 

(family cyprinodontid.®) 

903. What are the range and habitat of the Sheepshead Minnow 
(Cyprinodon variegatus) ? 

.m little fish, called also Sheepshead Lebias, Pursy Minnow 
and Variegated Minnow, ranges from Cape Cod to the Rio Grande 
and Mexico. The scientific name means Variegated Tooth Carp. 
Cyprino is from tlie Greek kyprinos, carp, and dont means tooth. 
(Other Killies of this genus are found along the Gulf Coast, and in 
fresh water from Nevada and California to Mexico.) 

The Sheepshead Minnow lives in brackish watq; Pitches, salt- 
water ditches, shallows, creeks, marshes, along weedy shores, also 
in estuaries, as i| enters streams. Between April and September it 
inhabits shallow water in the latitude of New York. From Novem- 

■ All temperatures are Fahrenheit. 
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;beifto March it swims witli other Killies in creeks and marshes. The 
nanie of Sheepshead Minnow, by which thd; species now is known 
throughout its range, was applied to it because of the head’s fancied 
resemblance to that o^ a sheep. 

904. What are the colors and feeding habits of the Sheepshead 

Minnow? 

As the specific name indicates, k is^ variegated little fish, silver 
and black, tho male having seven or^eight cross bars on his back 
and two blaj:.k cros^ stripes on the caudal fin, more noticeable in 
breediftf ttoe. The female is plain silver, with uneven faint black 
vertical" narkings. The male, in the breeding season, becomes gor- 
geously afrayed in orange, blue and blacl^ His sides and back are 
tinged with a brilliant, ultramarine blue, the lower part of his body 
assumes, a dull orange, a black half-ring forms around each eye, and 
• touches of black appear on the edges of his fins. On the female, a 
black spot will be noticed at the back of the dorsal fin. 

The females are longer than the males, averaging three inches, 
while males seldom exceed two inches. They are stocky little fishes, 
with full sides, square tails, and no lateral line. 

They spawn from April to September in shallow water and in 
the aquarium. The male is a rough wooer, from whom the female 
sometimes is glad to hide behind a bit of sheltering vegetation. 

The eggs are heavy and adhesive, sticking together* by numerous 
threads and sinking to the bottom. They hatch in five days, and 
the fry are four mm. long. Their fins have developed at nine .mm. 
and the adult characteristics are present at 12 mm. 

The sp*ecies is hardy and has been kept and bred in fresh water 
to which a little salt was added, two tablespoons to each gallon. 

It is a shy, active little fish, given to schooling; a decided can- 
nibal, but feeding also on vegetable substances and mosquito larvae. 
It is inclined to be quarrelsome, but when a number are together, 
they dart at one another without inflicting any injury. 


905. What are the range and habitat of the RainWter Fish or 
Little Killifish {Lucania parva)? 

It ranges Srom Connecticut to Key West, Texas and Mexico, 
along the coasts, entering almost fresh water, but will be found in 
the shallows along shore, in bays, brackish ponis Aid ditches among 
aquatic plants, and in extremely shallow water. It is not easily 
captured. 



m 1001 QUESTIONS AJ^ISWER'ED 

% • 

906. What are the colors and spawniixg season of the Rainwiter 

Fish? 

This fish has very tiny scales set off conspicuously with dark 
rims, presenting a pretty combination of silvef and black. Specimens 
found in southern waters are quite brilliant. 

Spring is the spawning season ^nd the eggs hatch in about 14 
. days. , 

The Rainwater Fish gener^ly attains a length of about one 
and one-half inches, with a ‘maximum of two. 

Its natural food consists of salt-water* Cyclops, Ga^marus, and 
other minute living creatures. • 

907. What are the range and habitat of the Common* Killie or 

Mummychog (Fundulus heteroclitus) ? 

This Killie, often called by its generic name, Fundulus, tanges 
from the coast of Labrador to the Rio Grande and along the Gulf 
Coast. A northern variety (F, heteroclitus macrolcpidotus) , known 
as the Common Cobbler, is found in coastal waters from Maine to 
Virginia, and a southern variety (F. heteroclitus bermudx)y known 
as the Mangrove Minnow, is a native of Bermuda waters. (There are 
other varieties found in the Gulf of St. Lawrence, on the Gulf Coast, 
in the West Indies and elsewhere.) 

This species swarms in brackish and salt waters, and ascends 
streams. Its preference is for Eel Grass and mud, one of its names 
bein^ Muddabbler. From November to March, in the latitude of 
New York, it swims with the Sheepshead Lcbias in creeks and 
marshes. It is exceedingly abundant in the Potomac. ^ 

908. What are the colors and breeding habits of the Common 
Killie? 

The female is brown, with 15 dark cross bars, and the young 
resemble her. The male is dark green, nearly black, above. In the 
breeding season he is orange yellow below, with glints of blue and 
vertical silvery bars. Those living in southern waters are more con- 
spicuously colored. 

The eggs are laid late in the spring, and the yaufig, hatching 
in early summer, are able to shift for themselves. They swarm in 
fishes Eel^ Grass and on sandy beaches with other little 

The adults reach a length of six inches. 

This IS a hardy little fish, withst^ding drastic changes of 
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, /salinity when these are vgl^ntary and able to survive even in feul 
•water. When placed in a fresh-water aquarium, it quickly develops 
fungus. I<^is considered one of the most v&luable of mosquito de- 
stroyers, and is much in demand by people who own marsh lands. 

Its natural food is#made up of a varied diet of tiny crustaceans, 
moHusks, aniielids\insects (particularly mosquito larvae in brackish 
marshes), small fishes, algae, and its own eggs. From the sand it ex- 
tracts all sorts of little eggs and^foraminifera. 

909. What are the range and hab!t^<of the Bass Killie or May- 
fish (Fvndulustmaj^lis)? 

This little fish is foifnd from Massachusetts to Florida. It lives 
in bays, coves, creeks, tide-pools and marshes, and may be found 
in company with the Common Killie, ofJ:en schooling. It seldom 
leaves salt or brackish water. 

• 910, ’W^at are the colors and habits of the Bass Killie? 

The male has grayish silver sides, with a dozen or more vertical 
bars, a black ocellus on his dorsal fin, and a brown iris. In the breed- 
ing season his fins are tinged with chrome yellow. The female has 
one narrow black longitudinal stripe at the eye level, and two below 
this. This Killie is slenderer than the Common Killie, has a more 
pointed snout, is more silvery, and its bands are conspicuous. 

It grows large for a Killie, the male reaching six inches, and 
females measuring eight inches have been recorded. * 

The yellow eggs are laid in sand at high tide. 

The “homing instinct'^ of the Bass Killie is an interesting trait. 
If placed ffom five to 20 feet from the water, it will reach it by a 
series of jumps. Unfortunately it is not hardy in captivity. 

For food, it swallows sand and vegetable debris, thus extracting 
microscopic organisms of many kinds, preys on shrimp eggs, insect 
larvae, mollusks, crustaceans, and annelids. 

91 1. What are the range and habitat of the so-called Fresh- 
water Killie (Zygonectes diaphanus) ? • 

This species ranges from New Brunswick, Canada, to Wilming- 
ton, North Carolina. It inhabits brackish water and ascends streams, 
like most otli«ir salt-water Killies. Above tide water it congregates 
in immense schools together with the Silverfin, another little fish 
found in both fresh and "brackish waters. A^ western variety, Z. 
diapkanus menona, ranges in lakes and streams from Ohio to Iowa, 
Minnesota and South Dakota. 
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gii. What are the colors and foods of the Fresh-water Killie? 

The male is marked with 20 silver vertical bars, the female 
with 15 to 25 dark similar bars. In the breeding season /(summer) 
the male develops silver cross bands, and a purple sp*^ is noticeable 
on the opercle, on a line with his eye. * 

The young are marked like the female. Pita have pale green 
bodies. Their colors change when Ihey are about two inches long. 

The adult maximum length is four inches, but most specimens 
taken are much smaller. . • 

Four-fifths of the natural food consj^ts of snails, insects and 
crustaceans, and one-fifth of filamentous ajgae.* It is a well known 
destroyer of mosquito larvae. • 

It is less hardy than the Common Killie, but has survived in 
captivity for three years^under favorable conditions, and’ will leap 
out of the water for its food. 

It is distinguished from the Common Killie by the ,smaller, 
transparent scales, hence the specific name, diaphanus, and another 
common name, the Translucent Killie. 


Sticklebacks 

(family GASTEROSTEID/E) 

913. What are the spawning habits of the Sticklebacks? 

The nest, building habits of the various species are similar, 
though the shape of the nest differs. In some species it resembles 
the pest of a sparrow, in others it is spherical, or like an oriole’s 
nest, with one or two holes for entrance and exit. Nests usually are 
constructed of pieces of algae glued together by a secretiefn from the 
kidneys, which develops in the male fish coincidently with the ripen- 
ing of the milt. A place is selected among the stems of aquatic 
plants, where the water flows gently, and openings are placed in 
the diraction of the current so that a steady stream is directed over 
ttie eggs. The nest frequently is weighted with sand or pebbles 
conveyed thither in Jhe mouth of the male. ‘ 

brilliant courtinR colors, 
Srlet back and often appearing to have donned a 

arlet vest and tie, coaxes the female to deposit her eggs, which he 
at once fertilizes by casting his milt over them. She <5 then driven 

same temale may lay her eggs in more than one nest- but if she 
approaches the nest again after spawning,, she pays for her temerity 



ABOUT YOUR AQUARIUM 33 i 

..witjH^er life. In the breeding season, one may see floating in ftie 
•shillowii^e bodies of many little femafes wljpse mates have inflicted 
capital pumshment as the price of curiosity. The male defends his 
nest vigorabsjv against all intruders, watching constantly for any 
little fishes heaa>^ appear in the surrounding vegetaCion, when he 
dart’s after the on^^^(Jer, pokes it with his snout, and uses the sharp 
spines on his back if need be, to yanquish it. By keeping his pectoral 
fins in rapid vibration, he aerates the eggs and keeps .them clear 
of sediment, working very hard ii^ the balanced aquarium where 
there is no curj-ent to help him. • * 

The young hatcl> in ffom eight days to two weeks, and are not 
permitted by the father fo leave the nest, any attempt to do so re- 
sulting in their being replaced with his mouth. 

In some cases the males have cared for their fry for a month 
before exhibiting a cannibalistic interest ifi them, but generally it 
is wise to remove the young to a separate aquarium about the time 
, the father permits them to leave the nest — when about a week old. 

The best foods for the fry are infusoria, baby fish foods, and 
later, Daphnia. 

914. What does it mean if the Stickleback destroys his nest? 

If the eggs addle, as sometimes happens in a balanced aquarium 
in spite of all his care, the male tears the nest to pieces and sends 
its contents flying in every direction, as though in anger. He may 
also demolish the nest when his duty of tending the V^^ungsters is 
ended. It is therefore wise to watch his subsequent actions, lest 
one lose the fry. 

• 

915. What are the foods of the Sticklebacks? 

The natural food consists of insect larvae, small crustaceans 
such as salt-water Gammarus and Cyclops and their eggs, infant 
. mollusks such as squids, fish fry, diatoms and other minut«» organ- 
isms, also algae. Some of the Sticklebacks eat the eggs of Trout and 
Salmon, and are of economic importance in this •respect. 

916. How 4re Sticklebacks distinguished from one another? 

Usually "bji the number of their dorsal spines, from which they 
receive their common namjes. 

Except in the breeding s*eason, sexes are not^eaaily distinguished. 
Males sometimes are aggressive out of season and may appear darker 
and slenderer. 
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Courtesy John G. Shedd Aquarium 


The Hog-Choker or Aeroplane Fish {Achints fasciatus) has no snout, its 
mouth is horizontal, and its eyes flat. It can hold to its support so firmly that 
to attempt to dislodge it is like trying to move a vacuum cup. Many Flounders 
assume the pattern of the surface on which they rest, as the fish at the upper 
right in the picture is doing. 

It lives in shallow water in summer and often ascends sandy streams 
into fresh water, where it sometimes remains permanently. In the 
spring, adults are common on the fishing shores of the Potomac 
below Washington, District of Columbia. 

The name of Hog-Choker was given this little fish because its 
hard, rough scales choke the hogs that attempt to feed upon it. 
It was described as early as 1815, but was not discovered as a home 
aqv^um possibility until about 1932. 

There are 13 species of Achiridae or American Broiid Soles, 10 
in the genus Ackirus, All are limited to the tropical Atlantic and 
Pacific except the Aeroplane Fish. 


925. What are the colors and breeding habits of the Aeroplane 

Fish? , 

The color is variable, frequently dusky olive, mottled, with 
from six to 10 vertical stripes. In northern specimens the blind side 
shows round, d^rk spots. 

Breeding occurs in late spring and during the ^^lmmer, sexual 
maturity being reached when the fish is about four and one-half 
inches long. A ffmaiie five inches long is said to produce 54,000 
eggs. This species has not bred in captivity. 

It is the srnallest of American Flatfishes, averaging two inches 
in length and with a maximum of eight. • 
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,,926 What are the characteristics of the Aeroplane Fish? 

is a harmless creature, a t 3 rpical Flounder in form and habits, 
and called 4:he closest relative of the European Sole in the waters of 
northeastern Arocricar: It is very tenacious of life, havir\g been known 
to survive for fovvr days out of water. 

Its scales are s^ni^l and rough on both sides of the body and 
fringed on the blind sme. There ^ no snout, the mouth is horizontal, 
the eyes are flat, the upper one being in advance of thedowjer, and 
the upper jaw is longer than the*lov^er. The body is deep and 
rounded. There are no pectoral fins, ^he caudal is round, and the 
dorsal and ventral flns reach from the front of the head to the 
caudal* peduncle. There ’are many tentacles on the blind side of 
the head. 

It is said by Fowler (The Fishes of Nj^w Jersey) that this fish 
bends itself up* in an effort to resist a hog’s determination to swallow 
it. It will hiimb itself up in the aquarium and can also hold to its 
• support so firmly that to attempt to dislodge it is like trying to 
move a vacuum cup. 

It lives chiefly on marine annelids, with a smaller percentage 
of Crustacea, and algae such as Eel Grass and Rock Weed. 

Its maximum record of survival in captivity is two years in 
brackish water. 

927, What foods are desirable for brackish water species in 

captivity, such as Killies, Sticklebacks and the Aeroplane 

Fish? 

They like the usual fish foods such as chopped meat, fis^^and 
shellfish, al^o bread and boiled cereals, and are fond of insects, 
worms and small crustaceans. 



HISTORY AND APPLICATTQN OF pH 

•• • * 

928. What does pH mean? 

pH stands for potential hydijigen. definition has been 

kindly* verified by Dr. Victor E. Shelford of the University of Il- 
linois, with the added explanation that “pH is the logarithm of 
the reciprocal of a normal ^drogen ion solution.”), 

The term “pH value” came into use in the»study of soils, “sour” 
soil having been discovered to be acid, ‘“sweet” soil alkaline. It 
became definitely known that acid soils might cause garden failures, 
that asters require one pjl and cabbages quite another. Government 
and State agricultural stations began to test soils* free, with re- 
markably satisfactory results to gardeners and farmers, who found 
that hydrated lime, ground limestone and ground oyster shells served, 
as buffers against acidity, and that soils in which sulphate "of am- 
monia supplied most of the nitrogen became more acid. 

A soil testing unit, developed largely upon the ideas and sug- 
gestions of Prof. Edgar T. Wherry, was introduced to the market 
in 1919 by the LaMotte Chemical Products Co. of Maryland, en- 
abling any farmer to test his own soil. 

Long before this a few biologists had applied the principle to 
water, whiclr is also acid, alkaline or neutral according to the con- 
centration of its free hydrogen ions. As early as 1898 Jacques Loeb 
studied the effect of hydrogen ion concentration upon the rate 
of' development in sea urchins. First with fisheries experts, later 
with aquarisls, pH became the accepted symbol for Hydrogen ion 
concentration of the water, this symbol having been suggested by 
Soren Peter Lauritz Sorensen of the Carlsberg Laboratory, Copen- 
hagen, Denmark. 

929. What is an ion? 

In common pajlance an ion is an electrified atom. Oxygen and 
hydrogen are •chemically active in water because of the innumerable 
microscopic particles or ions animating them. An excess of hydrogen 
creates acidity in the water. Combined with oxygen the water be- 
comes alkaline. 4 

930. How did afl jjeach the amateur hquarist? 

Papers written on the subject by members of the Bureau of 
Fisheries who, however, regarded pH as a fad as far as open waters 

.•JSC ■ • 
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y^ve concerned, came to t&e^ attention of Mr. W. G. O^Brien, chem- 
isj-and aquarist of the Independence Nurseries, Ohio, who experi- 
mented with acid and^tkaline water and believed he had discovered 
that certain fish , parasites are destroyed and that ulcers and tail 
rot disappear in slighUy acid water. He published his conclusions 
in Aquatic Life, Apri^. 1927. The O'Brien Aquarium Tester was an- 
nounced shortly afterw^d by the LaMotte <Jhemical Products Co. 

931 . Is an understanding of pH, necessary for succeS^ with 
aquaria? , 

No^ for the fresh%at^r aquarium. pH is not in itself a complete 
index and therefore is not of the vital importance commonly repre- 
sented ; but it is well to understand the principle of pH in its broad 
application. The greatest successes in both private and public 
aquariums have been obtained by people who never referred to pH. 

Mr. .William L. Paullin, the first to breed scalares in this coun- 
•try, never applied the pH test to his aquaria. {The Fish Culturist, 
April, 1934.) 

The Steinhart Aquarium, which exhibits the most colorful fishes 
shown in North America and which holds the record for longevity 
of specimens, never has applied the pH correction although its 
fresh water is naturally alkaline and many fresh-water fishes are 
supposed to do better in slightly acid water. At this aquarium it 
has been found that fresh-water fishes thrive for many years and 
enjoy excellent health in alkaline water. No Itch, tail rot, fungus 
or other diseases develop. Toy fishes commonly bred in slightly acid 
water have been bred there in alkaline water: P, scalar e ahd^P. 
eimekei, Fighting Fishes, DanioSy Rosy Barbs, Red Tetra, Hemi- 
grammus caudovittatus, Astyanax bimaculatuSy Red and Black hel- 
leriy Acara, Jack Dempsey, Mexican Swordtail, Moonfish, Jewel 
Fish, Panchax panchaXy P, ckaperi, Apistogramma pertensCy Limia 
vittatay Mouthbreeders, Corynopoma riisiiy Mquidens latifrons, Sil- 
ver Tetra, and many others. * 

Human beings have died as a result of experimenting too nicely 
with very good dietaries, and it is quite possible to pH a fish to 
death. 

The danger lies in ignorance of the factors which control acidity 
and alkalinity ^n the water. A direct correlation exists between pH 
values and the amount of submerged vegetation. The more vegeta- 
tion, the higher the pH vfllue, i. e., the more alkaline the water. 
Excrement of the fishes may raise the acidity •or alkalinity of the 
water according to the food they eat. 

Another example: If spring waters are acid or only slightly 
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alkaline, aeration and algae remove the p’fees and the water becomes . 
strongly alkaline. 

932. How is the principle of pH applied to tSt .aquarium? 

The acidity or alkalinity of the water is determined in the, pH 
test by the use of analip^ or other dyes, cjpiparing the color re- 
actions with charts, 1?kled test tubes or jmned glass of standard 

colors’.^ • 

The amount of water lo be introduced from the aquarium is 
indicated on a graduated te^ tube, and^to this is added the dye, 
usually 10 drops in 10 cc. of water. The qplor*reaction then is com- 
pared with the hydrogen ion scale of color provided with the^ testing 
set. Neutral is rated at 7.0. Below this the water is acid; above, 
alkaline. Chemicals thea are added to the aquarium water until it , 
is of the desired acidity or alkalinity. J j 

The dye most commonly used is bromthymol* blue, . best for I 
fresh-water tests because it covers the scale from 6.0 to 7.6— yellow- \ 
ish green (acid), green (neutral), and blue (alkaline). * ^ 

Phenol red covers the scale from 6.6 to 8.2 — yellow (acid), 
orange red (neutral), red (alkaline), and therefore is better for a 
salt-water aquarium test. 

There are a dozen others of too limited reaction to be of practi- 
cal applicability to aquarium water conditions. Moreover, there are 
universal indicators which cover the range from 3.0 to 11.0, read by 
half degrees ‘instead of by tenths. 

One point commonly overlooked but important for the experi- 
m^itfer to remember is that pH 5.0 is ten limes as acid as pH 6.0, 
and pH 9.0 is ten times as alkaline as pH 8.0. 

933. How can acidity be rectified in fresh-water aquaria? 

By placing a lump of plaster of Paris in the water and renewing 
it whe# it has been dissolved. (See also No. 119.) 

934. How can alkalinity be overcome in fresh-water aquaria? 

By the addition of acid sodium phosphate. 

It was first overcome in The O’Brien Aquarium Tester with 
hydrochloric acid, but this disappeared overnight. Mj. Edward R. 
Hewitt suggested to Miss Mellen that phosphoric aiid (acid sodium 
phosphate) would remain in solution, and would not attack the 
glass as hydroAloiic acid does. Experiments at the New York 
Aquarium proved this chemical excellent for the purpose. The re- 
sults were published by Miss Mellen in Aquatic Life, September, 
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4928, and the LaMotte Coinpany substituted acid sodium phosphate 
for hydrochloric acid in the O'Brien set. It h^s been used in all sub; 
sequent aquarium test^ sets placed on the market. 

935. How can,^cidit3rbe overcome in salt-water aquaria? 

By the addition at bjisarbonate of,4fid^This was first sug- 
gested by Mr. Tilly, a Brt^klyn Ohenffist ana ^y fish enthusiast who 
gave the idea to Miss Mellen in 1928. Freshly stored Ss^a^Vater 
under the pH test is 8.2 (alkaline)." Adds from the fishes bring it 
down to 7.0 (neutral), i.e., excess 6t carbon dioxide precipitates 
or renders more soluble the various salts in sea water. Bicarbonate 
of soda restores the alkalinity. Lime creates alkalinity, sea shells and 
tufa rock serving this purpose in public aquariums. 

Increased aeration also is an important factor. 

936. What is the pH of brackish water? 

In the bromthymol blue test, brackish water of the North At- 
lantic Coast usually is 7.5 (verging between alkaline and neutral). 

937. What is the pH of lake water? 

* This differs greatly according to locality. In a single inland 
state, as Dr. H. S. Davis reported of Vermont, it may vary from 
super-acid (4.0) to purely alkaline (8.0). In New York State, lake 
water may run to 7.8 or still more alkaline. In New England it may 
be neutral or slightly acid (6.2) where Trouts and Dace are living, 
and alkaline where the Black Bass abounds. (Bibliography No. 214.) 

938. What is the correct pH for small fresh-water fishes? 

Mr. W. G. O'Brien, who introduced pH to the amateur aquarist 
(and incidentally to the public aquarium) thought they do best at 
the beginning of the yellow tint under the bromthymol blues test — 
6.5, slightly acid. Wells found that fresh-water fishes select slight 
acidity in a gradient when the other choices ,are alkalinity and 
neutrality, and that they choose slightly alkaline water in preference 
to neutral. (Bibliography No. 150.) Yet some of the most successful 
aquarists keeping toy tropicals have found they do best in neutral 
water. The question is not easily answered since so wide a range 
of pH values exists in waters abounding with fish life. 

Goldfishes adapted themselves to the brackisB? waters of Ber- 
muda according to Goode {Fishes of Bermuda), 

Some fishes (as the salt-wqter Killifishes) can withstand instant 
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transfer from strongly alkajine to supeftcid water (from pH.S.d, 

to pH 4.4). • ■ . . ■ 

Ocean fishes which seek fresh water to*i^|Kwn adjust themseWes 
readily to the change of pH, and the femaW^l, after living for 
some years in fresh water, goes down to tne depfejjs of the saline 
sea to deposit her eggs; bit, as is well known, Salmon play for some 
time in the brackish^lp(erS'v.i«5t*dhes*1&^e ascending the rivers, 
and %i JEpI passes tnrough brackish water in her descent to the 
sea; that is, these fishes ^ccustom themselves by degrees to the 
drastic change of medium. 

939. Do agents other than the acids giv'en off by the fishes alter 
the pH of the water in an aquarium? 

Yes, plants, glass aad decomposing food affect the pH, as well| 
as acids given off by the fishes. Mr. E. R. Hewittj suggested that! 
as soda glass makes the aquarium alkaline, the use of potash glass 
in manufacturing aquariums for fresh-water fishes might properly* 
be substituted as it costs but little more and does not give off alka- 
line substances; but although this suggestion was published {Aquatic 
Life, September, 1928), we are not informed that any aquarium manu- 
facturer has acted upon it. 

940. In what amounts should acid sodium phosphate or bicar- 
bonate pf soda be used to correct acidity or alkalinity? 

If any correction is to be made, the amount should be de- 
teramed by the aquarium tester. Guessing is dangerous. Bicarbonate 
o^^da if too strong will kill fishes in fresh water and can also be 
made too strong for salt-water fishes. • 

Chemicals should not be added directly to the water. They 
should be mixed first with water, fresh or salt, according to the 
water in the aquarium, and then distributed evenly over the surface, 
or added first to the water at one side of the tank and then to the 
other. 

• 

941. Are there ways of testing aquarium water for pH values 
other than by the use of dyes? 

The “electiolytic method” is exceedingly accurate but involved. 
The dye method is simple enough for anybody to*understand and 
therefore the method commonly employed, for even the most expert 
aquarists are not, Sfe a rule, trained chemists. 



DISEASEg^^SMALL AQUARIUM* FISHES 

942. Are fishes an 

Some are delicate, ^ers very hardy, but all are .sjj^act to 
sickness the same as other animals. Improper food and contaminated 
water lower their resistance to disease, they are subject to con- 
tagion, preyed upon ty parasites both internal and external, catch 
cold, suffer from indigestion, tumors, dropsy, malformations, et cetera. 
Introducing sick fishes into a tank of healthy fishes has caused the 
loss of countless valuable specimens. 

943. Is it well to attempt to cure a sick fish? 

* This depends on how sick the fish is and how valuable it is. If 
the fish is in a dying condition, strong medicines will kill it in- 
stantly. If a fish is very sick but not dying, it can stand powerful 
doses, and, if the medicine is correct, will show improvement after 
the first treatment. Sick fishes should be removed to an aquarium 
by themselves and if possible not handled again until they are well. 
One of the secrets of successful fish therapy is to learn to recognize 
symptoms and act quickly. If no remedies avail and the fish is 
suffering, it is best to put it out of its misery. With large specimens 
this is done by a blow on the head. The city sewer is a convenient 
means of disposing of smaller ones. * \ 

944. What is the best sort of tank for a sick specimen? 

A shaded tank with no boisterous companions, and live food to 
coax the appetite may save a weak specimen where handling and 
treating might prove fatal. Many fresh-water fishes are bene^ted by 
a mud bath, i. e., placing in a tank with earth on the bottom. This 
is a natural remedy which many aquatic anim|ls seek in the wild 
state. 

945. What \s the best treatment for lacerations? 

If permanganate of potassium in saturated sofution is poured 
on lacerations while the gills are protected with a moist cloth, and 
the specimens then washed off in fresh water and*returned to their 
aquarium, no infection will set in provided the treatment is given 
in time. Another effective solution used by Miss Mellen in the case 
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0^ torn scales consists in dropping the fishes into kerosene oil fjom 
one to three minutes accorfling to individual resistance, followifig 
one week later with a bath in aluminum sul^jitete solution, one ouifce 
to the gallon ^of water. 

946. What is the cause of bloating in a fish? 

Five troubles ca^r a "I'lafe'^oloat-^tg-binding, dropsy, gas, 
tumof^Xpii^ rarely, cancer) and bacterial fofection in the alimentary 
tract. If a fish, when tapped for dropsy, exudes no water, and does 
not respond to treatments foi^gas, egg-biq^ding or bacterial infection, 
the case may be tumor. 


947, Has cancer been found in small fishes? 

Cancer has been definitely diagnosed in Goldfishes and toy 
tropicals, the same as in fishes of larger size. Tumors and even can- 
cers sometimes disappear of their own accord. It is not possible to 
perform internal operations on a fish with certainty of success* 


948. What should be done when a Sleeper (Dormitator macula- 
tus) faints? 

Sleepers should be kept in thickly planted tanks, fed regularly 
three times a week, and disturbed as little as possible until they 
become accustomed to captivity. If they faint, leave them to re- 
cover. Some observers think that only the male faints. 

Fainting is caused by nervous shock due to fear of man and 
other .disturbances of the nervous system. 

949. In what way other than by fainting does nervous shock 
express itself in a fish? 

In Goldfishes by exhaustion and debility, mostly in females 
chased too hard by the males prior to spawning; in Barbels by dart- 
ing wiWly about the tank, and in some other fishes by listlessness. 

The best treatment is salt-water and mud baths, darkness, and 
a few days’ abstinence from food. 


950. How are symptoms of asphyxia recognized? 

By inflamefi gills (caused by poisonous gases or^sudden changes 
of temperature), or gasping and distress (caused by prolonged ab- 
sence of fresh oiyg^). The fish may also exhibit a sore throat 

contrihutw speedy elimination of the 

contributing factors. Use mechanical aeratign if possible. 
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What are the causeS and symptoms of bacterial diseases? 

•* They are due to overcrowding and polluted water and aje- 
evidenced by ulcers by yellowish areas with dark blue centers 
on fins and gills^jj^ie^iiing to the body and followed by Saprolcgnia, 
Try. the same^^l-temedy as for Saprolegnia^'^o, 971.) 

952. Do fishes have tubifejculosi 

Yes. Goldfishes and other Carps^ suffer from tuberculosis •and it 
occurs in salt-w^ter fishes such as the Qpfl and Halibut. 

The disease was identffied as early as 1889 and has been worked 
with eAensively abroad, •also in the United States by Dr. Henry 
Winsor of Haverford, Pennsylvania, and Dr. Joseph D. Aronson 
of The Henry Phipps Institute, Philadelphia. Bacillus tubercle pis- 
cium is described in various papers in Gferman and English. For 
tuberculosis in« salt-water fishes Dr. Aronson proposed the name 
.Mycobacterium marinum. He found the salt-water bacillus patho- 
genic for Goldfishes and frogs. (Bibliography No. 180.) 

Tuberculosis has been found in gills, spleen, liver, kidneys, 
pericardium, intestines and eyes of various fishes; also in frogs 
and turtles. Fishes with tuberculosis generally are well preserved, 
fat, with full eyes and other outward appearances of health. Those 
studied by Drs. Winsor and Aronson were supplied through the 
courtesy of the Fairmount Park Aquarium in Philadelphia, where 
the symptoms before death were not observed. No remedy can be 
discovered for tuberculosis in fishes until the symptoms are known. 

953. What can be done for general debility or ‘‘wasting disease” 
in a fish? 

Transference to a tank of old green water with mud bottom is 
a standard remedy for fresh-water fishes. Feed live food, sour milk, 
chicken liver and egg yolk. 

954. What is the remedy for a fish whose tail curves toward the 
head? 

There is no remedy for this disease, which is caused by internal 
bacterial infection, either of the alimentary tract or the muscles. 
Prevention is ^r only hope. When the alimentary^tract is clogged 
with bacteria, The fish begins to be listless and lies on the bottom. 
In a large tank of fishes,* all usually face in the same direction. 
Then is the time to administer strong Epsom talt^ baths, for if the 
bacteria spread into the tissues and muscles, the case is hopeless. 
(See No. 987.) 
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955. What are the symptoms of tail rof, and the remedy there-** 

for? 

Blood streaks appear in the tail, a thin^vhite line along the 
edges; the tail frays, becomes stringy, and roti 

Miss Mellen cured vyy severe cases by dippi?!^ the patient 
in turpentine from the^J?"’ in 50% solution of 

peroxide, repeating in ^ week or n) dayjf^f necessary. Mr. Lanier 
applies *^ ^ 0 % solution of argyrpl with a soft cloth. 

956. What are the symptoms of fin dis6kse,ats cause and cure? 

Inflamed or disintegrated fins evidence the presence i)f this 
disease, which is due to contaminated water, overfeeding, or excite- 
ment. ^ 

Dr. Emmeline Moore has cured specimens of fin disease by 
placing them in a solution of permanganate of potas§ium, 1-50,000 
for 10 or 15 minutes. 

957 . What is the remedy for bruises? 

Deep bruises which sink into the tissues ana muscies are laiai. 
For light bruises, Miss Mellen found kerosene oil and aluminum 
sulphate effective. Drop fishes in oil one to three minutes and one 
week later give a bath in a solution of aluminum sulphate, one 
ounce to the. gallon of water. 

958 ^ What are the symptoms of colds in fishes, and the cure? 

The symptoms of colds (known also as gill disease and gill 
congestion) are fading colors, sluggishness, milky areas oh the scales 
suggesting an incipient attack of ^aprolcgnia, and refusal of food. 

Dr. Moore found effective the same remedies she used for fin 
disease. Mr. Seale cured Top Minnows with a solution of mercuro- 
chrome,*^100 cc. of a 2% solution plus 50 gallons of water. Mr. Innes 
reported a cure for Goldfishes with salt baths, three and one-half 
ounces of salt to the gallon of water, placing the fish in the bath 
until it turns dver, then transferring it to running water and repeat- 
ing daily until improved. Miss Mellen cured South American fishes 
by placing them jn a warm sea- water bath (80^'), followed by warmer 
fresh water. The head was immersed twice, the body for fully five 
minutes. The sea bath was repeated in a week or 10 days if necessary. 

Sometimes a lar^ collection of fry in hatcheries develop colds 
due to a draft playing upon the surface of the water. Mr. Lanier 
has used successfully in such cases a bath in a pink solution of 
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.^ijnanganate of potassium, repeating daily until cured, (See No. 

107.) 

959. What is the to sterilize the aquarium after trouble 

with fish parasites? 

The fresh^water aquarium can be sterilized with a strong solu- 
tion of ammonia, of salt of potassium. The salt- 

water aquarium can be i»'ierilizea by scrubbing thoroughly with a 
soft brush dipped in tap water, then rinsed, then scrubbed again 
with the same J^rush dipped in a solution of glacial acetic acid, 
after which it should^be filled with tap water and allowed to stand 
for 24fhours. (Mix 49.5* parts 99% glacial acetic acid with 1,000 
parts of water to produce a 5% solution.) 

No fishes or plants should remain in a tank while sterilization 
is going on, and all traces of the chemical Should be removed before 
they are replaced. Plants may be disinfected in a 4% solution of 
.aluminum sulphate for 10 minutes on two successive days. (They 
will take new life after this treatment.) 

960. What is the cause of dropsy in fishes, and its cure? 

We do not know the cause. It is evidenced by scales standing 
out at an angle from the body because of water in the tissues, but 
although one suspects the disease may originate in the heart or 
liver, no exact knowledge exists on this subject. There are half a 
dozen causes of dropsy in human beings. There is localized dropsy, 
generalized dropsy, and dropsy of the serous cavities. 

Several reports have been published of cures with quinine sul- 
phate (which, to the medical profession, suggest that fish drbpsy 
may consist* of a bacterial infection of the liver, which would be 
reached by quinine sulphate). This drug has been administered in 
both weak and strong solutions, made up of four grams to the gal- 
lon of water for a 24 hour bath, or one gram to the gallon for a 
seven hour bath, then increased to three grams for 12 houjp or 10 
grams for three hours, when a cure is said to be effected with or 
without the coincident raising of the temperature. 

Wolf discovered that tapping two or three times a year would 
keep dropsical specimens alive for several years. 

Mark Samuel found that fishes could be made more comfort- 
able by doses 4>f digitalis, five to 10 drops to the gillon of water in 
a shallow aquarium ; while Mr* Innes reported that starvation had ef- 
fected improvement. Experimentation still is ifi order. 

Dropsy, unless relieved, commonly proves fatal in about four 
months. 
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ptfi. What is meant by tapping^ 

V Tapping is effectecJi by inserting a 'hypodermic needle on each' 
sme from below, upward and outward, jus^^nder the skin, thus 
extracting wq,ter from the tissues. ^ 


962. What are the sympt&ms of e gg -binding, its cauke and cure? 

In most fishes the sympttWffS'mre losi*of appetite, and, if far 
advanced, bloat due to gas from the decaying eggs. Egg-binding in 
tropicals is accompanied by iistlbssness but no loss of appetite. Some 
fishes die if not relieved. ^ 

The causes are pollution of the watei» and unnatural environ- 
ment, particularly poor spawning conditions. 

The only remedy for large sized fishes is one so old we do not 
know who invented it. Galled stripping, it is used by all fish cul- , 
turists, not only to relieve the fish of egg-binding, bpt to cause the 
ejection of eggs wanted for artificial fertilization. Stripping is ef- 
fected by opening the vent with a small blunt instrument,, which ' 
should be inserted parallel with the body. Gentle pressure then is 
applied from the pectoral fins toward the vent. This causes the eggs 
to flow out. If a forceps is used to open the vent, the eggs will flow 
out between the prongs. When rid of all the eggs, the fish will re- 
sume feeding; otherwise it may be necessary to strip again in a 
week or so. 

For toy tropicals, a change to slightly cooler water has been 
found efficacious, also a change of location and placing ailing soeci- 
mens with different males. 

✓ 

963. What can be done for injured eyes in fishes? 

For fresh-water fishes, drop collyrium on the eyes three days 
in succession. This must be done gently while holding the fish with 
a wet rag bound around the gills. For salt-water fishes, use a 107^) 
solutioi^of silvol in precisely the same manner. (Silvol is a protein 
solution of nitrate of silver.) f v i 


964. What is the rf^pearance of pop eye, or gas bubble disease, 
its cause and cure? 

Bubbles form around the eye and then the eye protrudes if not 
taken CMC of. A? a rule this condition is due to too Sudden change 

in teniperaturn, or too much compressfd 
w watery reciting in the accumulation of gas bubbles in 
the blood stream, and these reach the fish’s eye. It occurs in both 
fresh- and salt-water fishes, and has been, likened J^he huS! 
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,,^ni^lady known as caisson# disease or bends, caused by rapidly p4ss- 
's^ng between the compressed air in a ’caisson and the ordinary at- . 
ihosphere, and, in dK^r^, by being decomjil'essed (brought up 
the depths) too •smidenly, and frequently resulting in vesicles of 
gas in the hu^nah bldbd stream. " 

‘ If one -feels expert enough to operate on a fish, the bubbles 
can be pierced with a needle. A. »]nild#»: -remedy and a very old one 
is to transfer the fish to water cAitaining more nitrogen. 

A tank of old water with decaying vegetation and fish refuse 
is ideal for tj^atiiig pop eye. Nitroge’hous water can be produced 
quickly with ammopia,^hich, however, must be used cautiously. 
Great^experts have succeeded with one-quarter teaspoon in IS gal- 
lons of water, keeping the affected specimen in the solution for 
three hours or longer, according to its reactions, then transferring it 
to a solution Jialf this strength, and so oft until it can be returned 
to an aquarium containing no ammonia. 

965. What is a fluke and how can its presence be recognized? 

A fluke is a parasitic trematode worm having a flattened, leaf- 
like body provided with suckers, usually two. Flukes are found on 
the gills and bodies of fishes. The generic name of the common 
fresh-water fluke is Gyrodactylus (the disease being known as Gyro- 
dactyliasis) , The fluke bears living young which before birth con- 
tain the young of the third and fourth generations. 

Diseased fins, sometimes ulcerated and broken, ulcers and other 
inflamed spots on the body, also loss of appetite, result from the 
presence of flukes. 


966. How can flukes be destroyed on fresh-water Ashes? 

Dr. G. C. Embody of Cornell University, who experimented 
with Goldfishes and live-bearers, reported an almost 100% control 
by immersing the specimens in a solution of acetic acid. For fishes 
under two inches, he used a .1% solution, for larger specimens, .2%, 
immersing the patients with a net for one-hali to ooe minute. 

(One part 99% glacial acetic acid plus 495 parts of water pro- 
duce a .2% solution.) 

Dr. R. V4 Bangham of Wooster College, Wo<§ster, Ohio, killed 
these parasites by immersing the fishes (in this case Goldfishes, 
Bluegill Sunfishes and CatYishes) in a solution of iglacial acetic acid, 
one part to SOO parts of water, jfor from 40 to 60 seconds. (See also 
No, 968.) 
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96/. How can flukes be destroyed on salt-water fishes ? 

In salt-water fishes Uiey attach themselves to the eyes as weUi-*' 
"aT other parts of the body. They can be destroyed with a 10^^ 
solution of silyol (not argyrol). Immerse the ^entire fish for from 
one to three minutes. The flukes appear to bS^able to- retain water 
in their suckers, which makes them more resistant th chemicals, 
for off the fish they die in IS secoqjis. On the fish, it takes longer 
.to kill them. 


968. What is a leech, and how can it be eradicated ? ; 

A leech belongs in the group of annelids or ringed worms (the 
same as an earthworm). It has an oral sucker around the mouth for 
drawing the blood of its hbst, and another rear sucker.. Most leeches 
inhabit fresh water and many are parasitic on fishes and other 
aquatic animals. 

Try the same remedy as for flukes. Leeches and flukes ‘settle 
among plants and are difficult to see. The tank should be sterilized 
and plants destroyed. 


969. What are the symptoms of indigestion (also constipation) 

in fishes, and the remedy therefor? 

The abdomen swells, specimens become sluggish and stand on 
their heads or lie listlessly on the bottom of the tank. 

The oldest remedy is to hold the fish upright in a wet rag and 
drop castor oil down the throat with a medicine dropper. .IVIiss Mel- 
len found that small fishes could be immersed for one or two min- 
utes, according to size and resistance, in a cup or bowl of castor 
oil, and then removed to another bowl containing water of the same 
temperature as that in the aquarium, until the oil has risen from 
the body. Drain off the oil and return the fish to the aquarium. 
Food should be omitted for one week, after which cooked cereals, 
custard, junket. and ooiled spinach may be given. Fishes not too 
far gone respond immediately to this treatment and the effect of 
the oil is apparent in the excreta for several days. 

Wolf observed! that fresh earthworms are a laxative desirable 
in such cases. 

If grains of Epsogi salt are dropped in the water, fishes often 
will pick them up; or a mild Epsom salt bath may be given. (See 
No. 987.) . . 
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*^*970. What disease causds white spots on the fish? 

There are two diseases which cause wiite spots, the more com- ' 
mon being due to<i pldnt which has lost its chlorophyll — Saprolegnia 
ferax, called also white fungus, and white mold. If the fish becomes 
bruised or its slime rubbed off, spores of Saprolegnia, which are con- 
stantly being cast about in the water, are almost certain to attach 
themselves to the affected spot? Saprolegnia has the appearance of 
tiny tufts of white cotton, which distinguish it from the other, disease ' 
causing white ^ts and known as White Spot Disease or Itch, which 
is characterized by whita<pits in whicn the parasites are lodged. (See 
The Itch, Nos. 983-*^8S*.) 

971. What is the best remedy for Saprolegnia disease? 

Like most* other plant life, Saprolegnia develops rapidly in bright 
light and can be killed by placing it in the dark. 

Fishes such as Goldfishes of garden pool size may be immersed in 
kerosene oil for two minutes, then placed in fresh water of the tem- 
perature of the pool water, until the oil rises to the surface. The oil 
then may be drained off and the fishes replaced in the pool. 

A remedy commonly applied and frequently efficacious is the salt 
bath. Prepare by using common table salt with water, beginning with 
a weak solution of one tablespoon to the gallon and immersing the 
fish for half an hour. Repeat this every day if the specimen appears 
benefited, or make a stronger solution for a shorter bath if the con- 
dition of the fish indicates the need for more drastic treatment. An- 
other old remedy is immersion in a rich pink (not red) solution of 
permanganate of potassium, using two grains by weight to the gallon 
of water fctr a 10 minute bath. Or a 2 solution of mercurochrome 
may be applied directly to the affected spot. 

972. What is a saturated solution? 

A solution prepared by adding just enough water to a^hemical 
to dissolve it. 

973. How can one treat skin diseases evidenced by a spreading 

inflammation of the skin? 

Painting Jn infected spot with a saturated sofution of perman- 
ganate of potassium will generally effect a cure. If not, dip the fish in 
turpentine from the gills backward, then in 50^ pferoxide. Care must 
be taken to keep these away from the eyes and gills. This treatment 
followed by a mud bath is ‘excellent. 
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974. What is the trouble wijih a fish thit fioats and appears 
able to descend? ^ 

* This symptom, rarely noticed in pigmy fishes^but occurring in 
Goldfishes and salt-water species, may be due to some unnatural 
condition in the environment, as density of the water, or io gas caused 
by improper food. Sometimes the fish stands on its head and floats, 
alternately. It is well to try first the f emedy for swim bladder trouble 
and if this is not successful then resort to the more firastic remedy 
for gas. • • 

For fishes that float and have also swirfleij bodi^, Mr. Lanier 
uses a solution of equal parts of Epsom and rock salt, fourVtable- 
spoons to each gallon of water, allowing the patient to pemain in the 
solution for four hours or longer. Maintain an even temperature, do 
not overcrowd, and give live food if possible. 

975. Is there any remedy for gas? 

A general remedy, successful in many cases, is effected by ‘pierc- 
ing with a strong needle. The left pectoral fin is turned forward and 
the needle introduced behind it in a backward, upward direction. 

976. What is the remedy for swim bladder trouble? 

Add to every IS gallons of water one teaspoon of acid sodium 
phosphate and one-fourth teaspoon of household ammonia. Generally 
this treatment -will effect a cure in a few hours. Add the two chemicals 
to the aquarium if the pH test indicates a need for correction. 

• 

977. What remedy is there for spinal curvature? 

This occurs sometimes in old toy fishes, and is not to be treated ; 
but if curvature occurs in young specimens, the trouble is due to 
rickets. In this case, butter has been used, fed in a separate con- 
tainer. Grated cuttle bone and ground fish bone can be mixed with 
the food to provide lime. 

978. What is the cu^e for a fish that "shimmeys”? 

Shimmey is a name given to a fish which acts like a person 
dancing a shimmey i. e., making a shivering motion. It probably is 
due (in the fish) ^0 dizziness or a kind of palsy whic/t accompanies 
one of the wasting diseases sometimes mistaken for tuberculosis. Also, 
it may be caused by chilling. 

Mr. Lanier places the patient in an aquarium with old green 
water and garden soil. Usually a cure is .effected in five weeks. In the 
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nOpantime the aquarium it» occupied is thoroughly cleaned and reset, 
the fish, on being returned, is provided with more aeration. 

We know that “shimmeying’^ is not tuberculosis, because fishes 
with tuberculosis Tlo not “shimmey/^ 

97^. What hs the cause of pigmouth in little fishes? 

This apparently is due to f^bsence of sand. Specimens afflicted 
with the disease, when transferred to an aquarium containing fine 
sand, will seek Ihe sand immediately aqd frequently, with beneficial 
results. y' ^ 

980. What are the symptoms of black fungus disease and its 
cure? 

Black spots appear on scales and gil? covers, with or without 
inflammation. -This disease, common in Goldfishes and other fresh- 
water fishes of the temperate zone, formerly was believed to be 
parasitic in origin.* Miss Mellen found no parasites under the micro- 
scope and believes the condition due to a disturbance of pigmentation 
caused by general debility or blood disorder. She cured 90% of cases 
with strong salt solution, submerging the fishes as long as they could 
stand it and then transferring them to a mud bath for a week. 

DISEASES CAUSED BY PROTOZOAN PARASITES 

981. From what protozoan parasitic diseases do small aquarium 
fishes suffer? 

Several parasitic protozoans infest aquarium fishes, including 
three which* produce Slime Disease: Chilodon cy print (the species 
which attacks Goldfishes, Catfishes, Sunfishes and others), Costia 
nexatrix and Chylochmta domerguci. Another is the well known 
Ichthyophthirius multifiliis, causing the disease called Itch (properly 
Ichthyophthiriasis) . ^ 

982. What are the general symptoms of fishes affected with 
Slime Disease and the remedy therefor? 

The parasites cause the fishes to become covered with mucus, 
sluggish and without appetite. Sometimes the victims develop a coating 
of blue white slime, or regqlar, opaque spots form, unite, and encase 
the body with a mucus costing in which the pyaskes are embedded. 
The scales drop off, and when the gills are attacked the fishes suf- 
focate. 
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Miss Mellen treated a collection of large Comet Goldfishes 
fected with Slime Disease by immersing them for three minutes irpt - 
kerosene oil, then transferring them to a mild salt bath renewed eadi 
day for 10 da)^s, when they were returned to exhibition in good health 
and color. 


983. What are the symptoms of Itch or White Spot Disease? 

The body becomes dotted with white specks, f:&lly pits which 
the protozoan parasites creatcrby eating through tha^scale pigment. 
They soon occupy every scale and inflamnnftrtiop follows, Saprolcgnia 
taking root in the infected areas. Gills and mouth may also* be af- 
fected. Fishes become slimy, quiet and depressed, brush themselves 
against the sides and bottom of the tank (hence the name of ‘Ttch” 
given the disease), refuse ’Tood, and die in a few weeks unless relieved. 
Toy tropicals are more subject to this disease than tOi-any other, the^ 
parasites appearing to be always with them, awaiting favorable con- 
ditions under which to multiply. Tropical fishes develop the Itch 
when subjected to crowded conditions and rapid fluctuations in water 
temperature; also the absence of running water, this disease occurring 
in nature during the dry season, when tropical streams shrink to a 
series of disjoined pools and there is no flowing water to carry off the 
parasites. 

984. What is the best remedy for White Spot Disease or Itch? 

Running water in an undercurrent is the best remedy, but this 
cannot be supplied in heated aquaria. Many remedies have been 
tried — salt, mercurochrome, baking soda, raising the j^emperature 
of the aquarium, et cetera, and some of these are successful if used in 
the early stages of the disease. 

Mr. Lanier has succeeded in eradicating slight infestations by 
raising Jhe temperature to 85^ or 90° for three hours or longer, 
allowing this to cool slowly to 80° and keeping it at this temperature 
for one day. By repeating daily, he found that on the fifth day the 
parasites were dead ind only four fishes out of 1 7 were lost. He has 
also succeeded in eliminating the disease in its incipient form in five 
days by heating the water to 80° and adding one-half grain of per- 
manganate of pcytassium by weight to the gallon of <water. 

Mr. Wallace Adams first effected a cure with mercurochrome, by 
using five drops of a solution to the gallon of water for five days, 
renewing each day. Others have succeeded with the disease in its early 
stages by heating the water to 80°, addiyig four drops of a 2% solu- 
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'istjan of mercurochrome to each gallon^ and leaving the patients in 
' this solution for a week. 

If the diseasejis well advanced, it usually is necessary to fall back 
on the bothersome but certain remedy of having two sterilized jars 
and changing the fishes from one to the other twice every 24 hours 
for a period bf five to 10 days, using water of the same temperature 
as that in the aquarium or raising it to 88° and placing lump or rock 
salt on the bottom. Meantime the aquarium should be left without 
fishes for 10 dajjs. 

985. Etow do the HKhffarasites multiply? 

When the young parasite which is embedded in the skin of the 
fish leaves the host, which it does in from two to five days, it drops 
to the bottom and there forms a cyst (hepce the placing of salt on 
the bottom of the tank). Spores break out of the cyst in from one 
to three, days and seek a host. The parasites also reproduce by simple 
' divisiojn while swimming around. Changing the water therefore kills 
those which have left the fish, since they cannot be killed while on 
the fish. These parasites multiply more quickly in warm water (hence 
the practise of raising the temperature). 


986. What can be done for a fish that swims with jerky move- 
ments, then sinks to the bottom? 

No cure has been discovered for this condition, which is believed 
to be due to a collapsed air bladder. 

987. What is the right way to give a fish a salt bath (with table, 
rock, lump or Epsom salt)? 

The strength of the solution and the duration of the bath depend 
upon the condition of the fish. A very sick fish will need a^stronger 
solution and a longer immersion than one not so sick. For a weak 
bathy use one teaspoon of salt to the gallon of, water and leave the 
fish in the bath for 24 hours. When further treatment seems to be 
in order, change the solution and give another 24 hour bath, but be 
careful to have the fresh bath of the same temperature as that from 
which the fish'*is transferred. Move the fish in a spdon or cup if pos- 
sible, to avoid damage by nets. 

For a strong bath, usfc one tablespoon o^isalt to the gallon of 
water for IS to 30 minutes. For severe cases try stronger solutions. 
A fish which appeared *to^ be dying was placed in a basin with less 
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th^ a quart of water and a ^andful (over two ounces) of salt fot^ 
few minutes and recovered completely, living for a long time after-' ’ 
ward. Judgment must fe used and will come easy when one has 
learned to observe his fishes and know by their actions when they 
need attention. 

Salt baths agree with the majority of fresh-watft' fishes, but 
dwarf catfishes cannot endure thenj^ 



Yhe garden pool 


CONSTRUCTION 

988. What mt^rials are needed in the construction of a garden 
pool? y 

Garden po6ls mayj)»constructed of clay, cement concrete, stone, 
tiles, ot tar paper and asphalt. 

'y 

989. What is a desirable depth for the garden pool? 

Regardless of other dimensions, the p?x)l should be built from 
eight to 12 inches below the depth at which ice is likely to form, i. e., 
in some localities a very shallow pool may serve, while in others it 
sliould’be at least two feet deep. 

990. How can one construct a clay pond for keeping water lilies 
and a few Goldfishes? 

The pond should be excavated to a depth of 24 to 30 inches. 
Place clay on sides and bottom about four or five inches thick. This 
should be well puddled so that no opening remains for the water to 
seep through. If the clay is too hard, it can be made so'ft and plastic 
by sprinkling water over it, after which it is easily pressed into place. 

Earth six or eight inches deep should be laid in the finished I)ool 
for water lilies and other plants. 

991. What is the difference between a formal and an informal 
pool? 

Formal pools are of various geometrical shapes — round,* rectan- 
gular, square, and so forth. Informal pools are irregularly shaped, 
fitting into the natural background. Either type can be arranged very 
attractively. (Bibliography No. 230.) 

992. How can one build a cement concrete informal pool? 

Without fohns or reenforcing: 

If the soil is firm, excavate carefully only the width of the walls 
and use this trench for yoar form. After the ‘ivalfe have been con- 
creted and have set, dig out the interior and pour the bottom, taking 
care to seal the joints between the bottom and sides by using a pure 

■ ' 3r.5 
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cement mixture and brushing^this thoroughly over them. ^ 

Without forms and with reenforcing: ^ 

• An informal pool with sloping sides is easily^ built in any size 
without form^. When a place has been decided upon, hollow out to 
the desired shape. The sides should be sloped to an angle of 35 to 
45 degrees and the soft spots on sides and bottom filled in to render 
them solid and firm. ^ 

Use either one-quarter to three-eighth inch steel jceenforcing rods, 
laying \hem in 12 inch squaijss an the bottom and sjpes, or fence wire 



Informal Garden Pool 


Large stones have been cemented into place to form this irregular pool, so 
natural in effect. (It is the property of Mr. and Mrs. C. H. von Staden, San 
Anselmo, California.) • 

of No. 8 gauge with mesh not over eight inches each way. When fence 
wire is used, overlap at least six inches at the joints. When the con- 
crete lAs been poured into place, raise the reenforcing wire slightly 
until it is embedded just within the concrete. Walls should be not less 
than four inches tl^'ck for pools 5' x 10' and 24" deep. When pools 
are 10' x 20' and 36" deep, the walls should be six inches thick, the 
bottom seven inches, and reenforcing should be with one-half inch 
rods. Thicker or thinner walls can be used, depending upon the con- 
dition of the soil. With solid soils, thinner walls will §brve. With mov- 
able soils of .sand, clay or quicksand, heavier walls are necessary. 

If an overflow te desired, arrangements should be made for it 
before the concrete is poured into place. Let concrete set for about 
two days, keeping it covered with oljd^ wet* burlap sacks to prevent 
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X^id drying out. After second day apply a coat of waterproof cement 
‘and water mixed to the consistency of cream. This coat can be applied . 
mth a stiff brusji and will waterproof the sides and bottom. Before 
fishes are introduced, the pool must be seasoned. (See Ko. 995.) 

With forms: 

' Where fbrms are used, these commonly are of wood and should 
be wetted before pouring the joncrete. Steel and galvanized iron 
sheeting also are used. They must be reenforced with wood when not • 
firm. When meft^ forms are used, wipe Jhe surface with oil or grease. 

The concrete: ^ 

If j)ossible, th6i«iiH8le work of concreting should be completed 
at one* operation to render the bottom and walls completely homo- 
geneous. • 

Where forms are used, the concrete should be of a creamy con- 
sistency that will pour easily. * 

For sloping sides and where no forms are used, the concrete 
- stould be made pljable and not too wet, so that it can be troweled 
on and easily molded to any shape without running. 

993. How can a crack be repaired in a garden pool? 

If the pool is reenforced, the crack may easily be repaired by 
' thoroughly cleaning and drying the crack and pouring in melted 
roofing tar. Another method is to chip away all loose concrete in the 
crack, dampen with w^ater, then tamp in a mixture that is not too 
soft, consisting of one part cement to two parts of fine sand. Before 
this has dried, paint over with a waterproof cement and water paste, 

994. How can one construct a formal cement concrete pool? 

Of the many types of formal pools, those of rectangular shape are 
most popular. Some are made with sloping sides, but most are 
straight-sided and usually the same depth throughout. In firm ground, 
it sometimes is possible to dig to the required depth and have the 
outside of the excavation act as the outside form. But if this is not 
possible, it will be necessary to dig to the required depth and size 
of the pool, allowing room for the forms; then construction of forms 
will be needed for the side walls, both inside and out. The inside form 
should be six inches shorter at the bottom than the outside form, so 
that when the concrete is poured it will spread beyond the inside 
wall and make% better joint with the bottom and sides. Reenforcing 
rods one-fourth to three-ei^ths inch in diameter should be used; or 
fence wire of No. 8 gauge Ivith about four incii n*sh, placed in the 
center of the concrete when poured, will help to prevent the pool 
from cracking. If possible, pour the whole pool in one operation. 
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A Formal Pool of Cement Concrete 


Designed and constructed by Arthur B. Hyde for the grounds of Mr. E. J. Mc- 
Cutcheon, Palo Alto, California. 

When a drain is put in, slope the bottom toward the drain and 
use one and one-half inch galvanized pipe or larger for the outlet; 
also provide a galvanized coupling, which should be set flush with 
the bottom of the pool. This coupling, which is sometimes made of 
brass* will hold the standpipe in position and it can be removed easily 
when the pool is to be lowered. If at any time one wishes to reduce 
the depth of water in the pool, a shorter standpipe can be used. 

The top of the pool may be finished in the form of coping, brick 
or stones, added after the pool is completed. 

995. HoV can a concrete garden pool be ^‘cured^^ or seasoned ? 

It can be seasoned by being allowed to stand for a period of three 
weeks or a month, v^th frequent changes of water, or by washing 
the sides with Vinegar or a dilute acid solution to remove soluble 
materials from the concrete which may be detrimental to the fishes. 

Mr. W. G. G^Brien recommended adding sulphu^ acid, which, 
when mixed with the free lime that has leached from the concrete, 
forms plaster of P^ris. 4 

The following, us?ci by a Nevada prlil owner, is said to be an 
excellent way of seasoning; one which quickly neutralizes the lim^ 
and penetrates the concrete: • * 
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Use one pound of alum to every 20»gallons of water, dissolving it 
’thoroughly and allowing it* to remain in ^he pool for eight days. * 
Then empty and^rlean the pool well. Refill with water only and allbw 
to stand three or four days. Empty again and leave without water for 
24 hours. After this the pool is ready to fill with water and stock with 
plants and fishes. 

996. Will a concrete pool with straight (perpendicular) sides 

crack during zero weather? 

Yes, especiall^jgjMf^* a poor concrete mixture has been used, or 
where reenforced steel is bmitted in the construction and the sides are 
not sufficiently heavy. When water freezes, as we all know, it ex- 
pands, exerting a horizontal pressure on upright sides; therefore, 
sloping sides in a pool tend to deflect the Ice upward, increasing its 
resistance agakist cracking. But, while sloping sides have proved 
preventatives against winter cracking, well made perpendicular sides, 
sufficiently heavy and properly reenforced with wire or steel, are not 
commonly affected by zero weather. 

997. How can one construct a garden pool of stone? 

Only hard stone is suitable. To construct a garden pool of stone 
and have it leak proof, it is necessary to have a skilled mason do the 
work unless the person who contemplates building the pool is a good 
cement worker. Stone pools seldom are constructed 'because they 
entail too much time and labor and the cost usually is too great. In 
many cases after a concrete pool is built, rock work is arranged •in it 
to suit the fancy of the owner, and this takes the place of the stone 
pool. 

998. How can one make a garden pool of tiles? 

A tile pool requires a concrete foundation. Many pools h§,ve been 
built of colored tiles, such as white or green, black or gray. Like the 
stone pool, it requires a skilled mechanic to construct a satisfactory 
tile pool, and the cost is more than many can consider. 

999. Is it necessary to provide a sewer drain fo:^a garden pool? 

No, but a^lrain often is installed in a large pool and when a 
standpipe also is installed, ^proves convenient for lowering the pool 
to the depth desired. When ihe pool is not provfdecf with a drain, it is 
necessary either to bail out^the water with a bucket, pump it out, or 
use a rubber siphon whfin ^er^ptying it. 
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1000. How can one siphon the water ovl\ of a garden pool? 

Attach the garden h^e to the faucet and fill it with water. Place 
the open end in the pool and detach it from the faucet. Now take the 
detached fend* to some point below the pool's level and release the 
water in the hose. It will siphon out the water from the pool. 

The siphon may also be started by placing one end of the hose 
in the pool and then taking the oth^r end below the pool’s level. By 
sucking hard at this end a vacuum is created in the hose and the 
water will begin to flow out,^l^?i siphoning out thevool. 

1 00 1. How can one drain a garden pool wlt^ouFliaving tho fishes 

go through when the standpipe is removed? • 

Use a strainer. A square strainer made of one-quarter ‘inch mesh 
galvanized wire, fastenecT to a pole, may be placed dver the outlet \ 
as soon as the standpipe is removed. * . ^ 

A roof strainer made of heavy galvanized w^e, bell-shaped and • 
of one-half inch mesh, fastened to a pole, may also be used. * 

1002. Are metals dangerous to fishes in a garden pool? 

Standpipes of brass, where the water is overflowing to waste, are 
not necessarily detrimental; but where the water is used over and 
over, brass should not be used unless painted with black asphaltum 
varnish. 

Galvanized pipe or shipping cans, when thoroughly cleaned and 
painted with black asphaltum varnish, will be safe for fishes. 

Copper should be avoided in both pools and tanks containing 
fishes. 

1003. How can a garden pool he constructed with tar paper and 

asphalt ? 

The^ following instructions for the making of a tar paper and 
asphalt garden pool are given by Mr. Charles J. Weidel of Rochester, 
N. Y., who invented ^his method: 

Excavate the pool in the spot selected, and save the earth taken 
out for use in building up around the edge. This makes it easier to 
gain the desired depth — say 20 inches in the deepest part. Have 
one area (about three feet) several inches deeper. Her? the fishes may 
take shelter when for any reason it becojies necessary to empty the 
pool. Rain water (fraiifing into the pool wll make it muddy. To avoid 
this, the earth should be sloped away from the pool. If a border of 
earth is built around the pool, a rock g^jden may be established in it. 




Photograph by Charles J. Weidel 


lowing his attractive garden pool in Rochester, N. Y., lined with melted 
asphalt over roofing paper. 





362 1001 QUESTIONS ANSWERED 

gr&tly beautifying the spot. Jrises do exceptionally well in siich loJa- 
tions. 

• In digging the pool, tare should be taken to sloge all sides grad- 
ually and fegularly. One edge should be lower than the remainder to 
permit the overflow to escape gently. The sides should be smooth, 
with no roots or stones projecting. These will puncture the lining and 
create a leak. 

The pool should be lined with strips of roofing paper of a smooth, 
pliable "grade. Slit the edges of the paper strips deep enough to cause 
them to lie perfectly smooth against the sides of flie pool. On the 
curves it will be necessary to use narrower'^lljiBg. (12 to inches 
wide), slitting them three or four inches deep ever^our or five^inches 
on both sides. • 

When the entire pool has been lined with the first layer of paper, 
make ready another similar layer to lap the joints of <he first layer. 
Swab the first layer of paper, a small area at a time, with hot melted 
roofing asphalt and apply the second layer piece^ by piece. ' To this 
add a third layer, then give another coat of the melted asphalt. 

It will look shiny black when finished, but within a week or two 
will assume a very natural appearance. 

It is necessary to use roofing asphalt of the kind that requires 
melting. This sets quickly and remains in place. Pitch and ready 
mixed liquid asphalt are not desirable for this purpose. 

A flexible pool of the kind here described is impervious to frost 
and lasts for many years. 

All plants should be rooted in boxes or pots, as some, especially 
cattails, force their roots through the seams, causing leaks. If the 
water is siphoned off or bailed out in the fall, when the fishes are taken 
indoors for the winter, hardy lilies and other plants ma}^ be covered 
with leaves a foot deep, then with boards, and on top of these more 
leaves; and with this protection they will winter even though the 
thermometer drops to 32° below zero.’*' 

% 

1004, What construction is most satisfactory for a garden pool? 

That depends om the taste of the builder. Concrete, clay, stone 
and tiles make* geometrical and beautiful pools, though very special 
care is needed to prevent cracking by frost in states where frost oc- 
curs. The tar p|per and asphalt pool, while certain to withstand 
freezing, must be safeguarded while being construct^ and planted, 
against leaks caused by stones and old ropts, and roots of plants in- 
troduced. 


♦ All temperatures are Fahrenheit. 
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How should water be supplie^for the garden pool? * 

• Water may be supplied from the garden hose when necessary, or 
a three-quarter inch or larger galvanized icon supply pipe may be 
installed at one end of the pool (always at the encj opposite the 
overflow, if ojne is put in). 

xoo6. Is it necessary to have the water running continuously in 
a pool which contains Goldfishes? 

No, provide^ they are not too aro^ded. However, the supply of 
water should bS close at hand so it* can be added to make up for 
evaporation or l«p^’g%r,Where many fishes are kept, running water 
can be supplied by using an air pump or a circulating water pump. 
Many attractive pools are arranged with a waterfall that provides 
very pleasing effects and uses the same water over and over. Pump 
manufacturer^ will gladly supply the prope'V pump when the capacity 
of the pool and the volume of water which it is desired to circulate 
are explained. j 

1007. What is the best location for a pond or large pool in which 
water lilies and fishes are to be kept? 

If tender plants are to be used in the pool, the location should be 
a sheltered one, with trees and shrubs planted near. The trees should 
not overshadow the pool and prevent the sun’s rays from warming it, 
for these are beneficial to both plants and fishes. 

1008. Do leaves from trees and shrubs render the water of the 

pool injurious to the fishes? ^ 

Yes, if large quantities are allowed to accumulate for two years 
or longer they will cloud the water and render it foul. See next ques- 
tion. 

1009. How often should the pool be cleaned? 

In most states once a year, unless the water becomes fq^l. Many 
pools are cleaned each spring when the water lilies are divided and 
replanted. Undesirable fishes then are removed and desirable ones 
retained. Where the water is very hard, the presence of a small quan- 
tity of leaves may prove beneficial. 

1010. How Qfifl. one construct a garden pool for tropical fishes? 

In the same way as fey* any other fishes. A single coil of one and 
one-quarter inch galvanized pipe placed aroynd^the bottom of the 
pool will maintain a proj^r temperature. Circulating hot water or 
steam can be used for heatipg tjie pooh 
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'plants 

1011. When is the best time to start a water gairden and plant 
water *liltes ? 

About the latter part of May is a good time for the hardy Va- 
rieties. 

1012. Gan tropical lilies be kept with the hardy varieties in the 

same pool? * • *• 

Yes, select the warmest location in the pJW^^ere the Uin will 
surely strike them. 

1013. Which plants are best for the garden pool? 

Water lilies (Nelumbos and Nymphmas) hold first place for 
small and large pools. After these, for the small pool, water hyacinths, 
umbrella plants, common dock, sweet flag, wate? Poppy, Egyptiaft 
papyrus, and some of the aquarium plants — giant Sagittaria, Ca- 
bomba, Chilean Myriophyllum or Parrot’s Feather, Water Ferns and 
Water Lettuce, (The last two are not hardy in the north.) 

Water-cress may be transplanted from the wild brooks and will 
bloom in June and July in shallow water. 

AzollCy Salvinia and Duckweed furnish an excellent shade in small 
pools but should not be allowed to cover the entire surface or inter- 
fere with the growth of larger plants. 

Madagascar lace plant is very decorative for a small pool. 

The pink lotus of India thrives in small quarters but most other 
lotuses of East and West are suitable only for large pools, their bulbs 
extending three feet into the mud of a pond, making them difficult 
to remove if one wishes to replace them with other kinds of vegeta- 
tion; but they do well if planted in wooden or stone containers. 
Lotuses are very ornamental and provide a favorite shade for fishes, 
but cannSt withstand a cold climate unless protected. Giant water 
lilies — Victoria regia and F. cruziana, also are suitable only for large 
pools and require careful protection against freezing. 

Bulrushes ahd cattails also are for large pools, soon overrunning 
their quarters if not restricted. 

(Bibliograph}^ Nos. 106, 108 and 115.) 

1014. How many plants should be introduced into the pool? 

Enough to cover tfiree-fourths of the^ater surface. This is the 
best protection against the formation^ of ^Igse and scum. 



ABOUT YOUR AQUAR^tjM 365 

' 1^5. What is the best •vfay to introdLiHSr plants into the pool?^ 


• All large plants and those with deep rqpts should be planted in 
tubs of earth 1€ inches square and one foot deep, packing earth 
around the roots and covering it with sand and pebbles to a depth 
of one and qpe-half inches. The best mixture* for water lilies is one 
part well rotted cow manure and about four parts good garden soil. 
There should be 10 inches, preferably 18 inches of water above the 
pebbles or gravel. Lilies usually do best if started in shallo\^ water 
(three to six incj^es deep) until they^begin to leaf. 

Lily^boxes should from two to five feet apart. 

Fq^^'^very lai'g^'^flSok, the length of plant containers may be 
doubled. For ^mall plants in shallow water, the boxes need be only 
12 inches square and eight inches deep. 


10x6. Should* tubs or boxes for plants "'in pools be of wood or 
concrete?* 

Wood containA*^ are more easily moved and are preferred by 
many people for this reason, but for the large pool, concrete boxes 
are best. If wood is used, select cypress or white cedar of seven- 
eighths inch stock. 


1017. How can one break up the plain borders of a garden pool? 

By arranging stones of different sizes and shapes around the pool 
and establishing plants among them. 


10x8. Which are the best plants for the margins of the pool? 

For tall plants hardy phlox and azaleas may be used. Japanese 
iris likes moist places (but not German iris), ferns always are suit- 
able, and marsh marigolds can be collected from the borders of 
brooks. Forget-me-nots do well, also rock plants such as creeping 
phlox, rock cresses {Arabis), plants of the genus Sent per vivunt, in- 
cluding the house leek and the well known hen-and-chi(^ens (of 
which there are more than 30 species). 


X0X9. How can algae and scum be destroyed *in a garden pool? 

This depends on the size of the pool. In a small pool, algae can 
be destroyed by covering the pool with planks for a few days. This 
does the fish^no harm and the algae die off for wlnt of sunlight. If 
feasible to ipw^^ce Daphpia, they will eat all the algae within a few 
days. t f 

In the larger pool, cof^per sulphate commonly is employed for 
the destruction of micBoscopic i^knts and animals but may prove a 
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dafigerous resource ♦^e reactions of fishes and algae to \xs 

chemical are understo jd. Some algae are killed in a solution of one * 
part copper sulphate toi 12,600,000 parts of watej*, though other 
species succumb only in a much stronger solution— one part copper 
sulphate to 2Cr,000 parts of water. The Water Department of the City 
of New York uses only one part copper sulphate in* two million 
parts of water. Goldfishes and Minnows can resist a solution of one 
part copper sulphate to 200,000 p^ts of water, while other Carps, 
also Catfishes, die in a solution q/ one part to 500,000 parts of water. 

The safest, simplest mefh^d of introducing copper sulphate is 
to swish it around in a bag for a short time xmeat the operation 
three days later if necessary. Tie one-half iJound ol the chenfical in 
a fine-mesh burlap sack which prevents the crystals* from falling 
through. By this means, no injury to the fishes should result. 

• 

1020, How often should new soil be given water lilies? 

For good results they should not be allowed to go over three 
years without new soil, and replacing every two years is better! Each 
year, hardy water lilies should be given new manure or some good 
fertilizer. 

For the sake of the fishes, care must be taken not to overdo this 
and to cover well with pebbles. 

FROGS AND TURTLES 

1021. Are frogs and turtles desirable in the garden pool? 

T^hat depends on the size of the pool. All natural ponds contain 
frogs and turtles, but in a very small pool they might prove inimical 
to the fishes. The same applies to water snakes and crayfishes, the 
latter being destructive also to clay pools. We therefore recommend 
the omission of frogs, turtles, water snakes and crayfishes from the 
garden pjol. 


FISHES 

1022. How long should a new concrete pool stand before fishes 
are introduced? 

Generally from four to six weeks, and the watir/ should be 
changed at least five times during this pferiod. AU-niiw ^concrete or 
wooden tanks shoufd bf well seasoned bef(^e any animal or plant life 
is introduced. * ' 
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How many Goldfishes should bMlltniduced into the garden 
• pool? ^ 

Eight fishes* about four or five inches long, to every SO gallons. 

1024. How should fishes be introduced into^a garden pool? 

Fishes should be quarantined for about two weeks before intro- 
duction into the garden pool anS watched for the presence of such 
parasites as Argulus and Lerncea, If.found, these should be removed 
with tweezers afid the fishes sterili^d* in a mild salt bath; or if 
touched. WTth a sw^b described in No. 1030, the solution will kill 
the pafasites ana sterilize the wound as well. When fishes are ready 
for introduction into the pool, transfer some water, a little at a time, 
from the pool into the receptacle in which the fishes are held. This 
accustoms them to the temperature and mineral content of the water 
in which they are to live, and will prevent the loss of valuable speci- 
mens. ^ 

When the fishes ^are in good condition, introduce them into the 
pond by allowing them to swim out of their container — not by drop- 
ping them into the water. 

1025. Which of the toy tropicals can be kept in an outdoor pool? 

Paradise Fishes, Rosy Barbs, Mollies and many others where the 
climate is not too cold. Many toy tropicals are kept in pools during 
the summer in the eastern states, and sometimes large families sur- 
prise the owner when he takes his collection indoors for the winter. 

I 

1026. From what diseases and parasites do fishes suffer in garden 

pools? 

Saprolegnia or fungus disease, the anchor parasite {Lerncea) 
and various species of Argulus, the so-called ‘‘fish lice,” are the com- 
monest pests in garden pools. The toy tropical is a prey to^the Itch 
anywhere and everywhere. In a neglected pool, fishes may die from 
blister disease. 

1027. How can Saprolegnia or fungus disease be treated in a 

garden p^l? 

Shut ofl^ewater and, introduce one scant teaspoon of perman- 
gan ate op ^fjota^uftn to each 40 gallons of w^er..^ower the pool to 
.abottTTs inches and allov^ the Qshes to remain in the solution IS 
minutes. Then allow running water to carry it off. Repeat every day 
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ufttil the fishes are cud^;' ^e chemical should be mixed mth water 
first and distributed /s evenly as possible. ' ' 


1028. What is a ‘^fis^ louse” and how does it injure the fish? 

A ^‘fish louse” is not a louse but a copepod crustacean belonging 
in the same order of animals as th§ Cyclops. The scientific name of 
the parasite is Argulus, commonly referred to as an argulid. There 
are various species. Each specie^ of Argulus has its own special hosts. 
Mr. Walter H. Chute has observed that the arguiids which infest 
the Gars will not attack other fresh-water tail in the {Ssjk after 
removal of the Gars, but die apparently from lack of proper hosts. 

The *‘carp louse,” commonly found on the Goldfish, may have 
other hosts as well. 



An argulid, common pest of garden pool fishes. This species {Argulus trilineatus) 
is found on Goldfishes. (After Guberlet.) 

The argulid thrusts its head under the scales, inserts a needlelike 
piercing organ which in some species is connected with a pair of 
poison glands, and then sucks the blood. Young arguiids leave the 
host* only to undergo metamorphosis. Mature arguiids leave the host 
to spawn in spring and autumn. The females attach themselves by 
their two round suckers to stones, plants, or the side of the tank or 
pool, and deposit their eggs. In public aquariums the eggs may be 
seen on the glass of the tank in even strings like miniature trains of 
cars. They are white or yellow, oval in shape, and enclosed in a 
gelatinofis covering. They hatch, according to species and tempera- 
ture, in two weeks or not for seven months, and the young seek a 
host immediately. Their life span is something more than six months. 
(Bibliography No. 89.) 


1020. Do any fishes eat arguiids? 

The Common* Rogch, Sunfishes, Dace, and sOmeof the Cichlids 
have been observed to eat them w^ien tht' arguiids are in the yoimg 
stage. • ' . • 
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iQBo. Hoiw can argulids 1 )e eliminate^rirm a garden pool? ^ 

One method is to hold the fish in a wet r\fg and pull the pests 
off with tweezersi, sterilizing the patient afterwa^ in a mild salt bath; 
or touch the parasites with a swab dipped in turpentine, iodine, kero- 
sene, or a saturated solution of permanganate of potassium, which 
causes them fo drop off. 

In some cases the parasites ^ave been eliminated by removing 
the Goldfishes from the pool, ridding them of their parasites and 
leaving the pool without any fishes iov ^ month. Adult argulMs re- 
maining iru^^® pool their young^ which hatch starve withoik^ 
host. Of ifburse tlyc dees ^ot apply to species of argulids the eggs ol 
which 3o not hatch for more than one month. 

As far as tve know, argulids seldom have been killed while on the 
fish. Miss Mellen destroyed the pests while on the fish by the use of 
a mercurochrofne solution in which the patient was immersed for 
five hours, and Mr. Walter H. Chute uses chloroform, but these 
'remedies are not advised for fishes of home aquarium and garden 
f>ool size; neither is ii? known whether they will kill the eggs. Market 
preparations will kill the adults but not the eggs. The method in 
public aquariums is to remove the fishes, hand pick them, scrape the 
^ggs off the glass and thoroughly scrub the tank. 

Salt solution is of no avail. The parasites are not injured by 
transfer to extremely salt water which would kill the fishes. 

1031. How can a garden pool be rid of anchor parasites fLer- 

naea) ? ^ 

The method with Lernxa is the same as that with argulids, and 

here, also, prevention is far better than cure. 

1032. How can tropicals be rid of the Itch in a garden pool? 

They must be removed to aquaria and treated (see No. 984) and 
the pool left without fishes for 10 days. ^ 

1033. What is blister disease? 

This disease appears when the blue-green alga is present in gar- 
den pools, and is so named by Niklitschek who says it kills Paradise 
and other fish'lry in one or two days. Water conditions render the 
fish a prey ^jjst^blue-greep alga, which coats the scales, closes the 
lateral linofclogSifie gills and stops respiration,Blije-green algae have 
bfifitt^bown to kill all the fishes (Perch) in a 500 gallon exhibition 
"tank within a day after jtheir. peculiar color was observed. 
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The remedy is to^3*^e pool of blfle-green algae and steriKze 
the fishes in a salt baW. Try to discover and remove the foul condition' 
which caused the prfsefice of the blue-green algae. Run fresh water 
into the pool 

1034. Which fishes are best for garden pools? 

In the east — Goldfishes, the small docile Sunfishes (Little, Dia- 
mond and Black-banded), Sucker^, Black-banded Dace, Pearl and 
Conjfwn Roach, small Catfishe^ Chubs, Red-bellied Dace, Silverfins, 
an^ Paradise Fish. *' 

p ' In the middle west — Goldfishes, Red-bellied Jpace, SHver Dace 
and Black-nosed Dace, Minnows (excepf Mud Minnows)^, Pearl 
Roach and Darters, and the Orange-spotted Sunfish. ' 

In the west — Goldfishes, western Dace and Minnows such asj 
Blackfishes {Orthodon fdicrolepidotus) ^ the traski {Hysterocarpus\ 
traski)^ Split-tail Hitch or Chigh {Lavinia cxilkauda), which is' 
widely distributed throughout California in rivers, and the Desert 
Minnow; the western Blob or Fresh-water Scul^Mn (Cottus gulosus), 
Paradise Fish, Rosy Barb, Common Roach, Mosquito Fish, Medaka, 
Japanese Bitterling, and many others. 

Some European fishes may be used in garden pools, as the 
Tench and Ide. The latter is gluttonous and speedy and will rob 
other fishes of food thrown in. In public aquariums it is customary in 
such cases to toss food into two parts of the tank at once so that all 
the fishes may receive a share. 

1035. Which are the best mosquito destroyers for the garden 
pool? 

Among fishes native to or introduced into the northern states 
are Roaches, Sunfishes, Goldfishes, Fresh-water Killie and Southern 
Killie, Star-headed Minnow, Brook Silversides, Pirate Perch and Top 
Minnows, particularly Gambusia and Hcterandria, (Bibliography No. 
112 .) * 

Among toy tropicals are the Mosquito Fish, the Mollies, Guppy, 
Swordtail Characin, Riddle’s Tetra, Brackish Water Millions, Ever- 
glades Pigmy. Sunffth, King Coscorob, Tetragonopterus guppyi 
Hemigtammus unilineMus^ Rivulus harti and Blue Acara, Most 
Florida Killies also are excellent for this purpose (see Nos. 429-433). 

1036. Which fishes are the best mosquito destroyef5^.for brackish 

water pools?^ ' ^ 

In the north — brackish water fillies, particularly the SheepSiaad, 
Minnow and Little Killie or Rainwater .Fish, also the American Top 
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• Minnow, which, though typically a fres|»%St^^r species, adapts itself 
•iitf a state of nature to brackish and salt waterA 

In the south — the Mayfish {Fundulus Mmms) and other species 
of FunduluSf afso the Little Killie, Brackish Water Millions, Gam- 
busia, Mollies and Everglades Pigmy Sunfish^ 

in the west — Gambmia where they have been introduced, also 
the Small-fin Killifish {Fundulus ^arvipinnis). 

1037. Should fishes kept in garden, pools be taken indoors ^’^iring 
thew^ter?^ 

If the pools are slmljow or the bottom foul, they should be re^ 
moved indoors in states where freezing occurs. If the pools are deep, 
three feet or more. Goldfishes will winter though the water is freez- 
ing, and Paradise Fishes have wintered in water near the freezing 
point. Tropical fishes other than Paradise Pishes will not survive. 

In experiments made by two young men who owned garden 
•tubs. Goldfishes beionging to one froze in the ice and thawed out 
several weeks later; But those belonging to the other remained below 
as the surface froze, and suffocated when the oxygen was exhausted. 
Dr. Nicholas A. Borodin believes that the heart and tissues of the 
Goldfishes embedded in the ice did not freeze. His experiments in 
freezing fishes show that unless the heart is frozen, the fish will 
recover. 

A common practise is to break the ice in shallow pools in order 
to admit oxygen, but although fishes which are warm a'nd active are 
not often permanently injured by concussion (see No. 88), it is now 
believed that when chilled they may suffer severely from concu&ion 
due to having ice broken above them in shallow pools. There is no 
objection to this practise in large pools. The United States Bureau of 
Fisheries recommends covering the small, shallow pool entirely with 
netting upon which straw, leaves or other insulating material may be 
placed; or placing a bundle of straw in the pool so that when ice 
forms it will not completely seal the surface. ^ 

1038. When is a good time to take the fisjies indoors for the 
winter? 

About the middle of September, where the winters are cold. Al- 
ways use the s%me water the fishes have been in, ^Unless it is foul. 

1039. Shoula th*e water be* drained from the pool when the fishes 

taken indoors for the wifiter? ^ * 

Large pools need not be.drainM if it is possible to cover them 
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with boards and stravy^FltUves. If they cknnot be covered, it is best 
to drain them. f 

■ Hardy water lilie \friU come through safely if ^he crown of the 
plants is ijot frozen, <_nd so it is best to remove them to deeper water 
if they are to be left out for the winter. If the pool is drained, leave 
the drain open and fill the pool with old leaves. 

t 

i04^Wliat is the cause of the high death rate among fishes 
Transferred to indoor Aqijariums from outdoor pools ? 

( In most cases this is due to overcrowding^.a deficiency" of oxygen, 
and too sudden changes in temperature ana water. 


1041. Do fishes left outdoors require feeding in winter? 

Goldfishes, Tench and other pond fishes will winter unfed in 
larger pools if there are IS or more inches of w<^er Beneath the ice. 
Fishes are inactive when the water falls below 50*^ and naturally 
hibernate, going without food during this period. However, where 
the temperature is above 50*^, fishes require some food at least once 
a week. 

1042. What natural enemies of fishes should be expected in the 

garden pool? 

Water beetles leave the wild ponds during the night, returning 
to wi:ater in the morning. They prey on fishes and will make havoc if 
they get into your garden pool. Electric Light Bugs may be attracted 
by a light near the pool, drop in and make a midnight supper of your 
specimens. Water Boatmen and Back Swimmers eat small fishes and 
tadpoles. (See Enemies of Fishes, No. 176.) 

Barn rats will enter the water to catch fishes, as will many wild 
animals ^mcluding mink and aquatic birds, also kingfishers, and the 
entire cat family has a tooth for fish equaled only by that of human 
beings. 

A clever New Zealand aquarist arranged a seesaw at the point 
where a neighbor's cat entered her house pond to fish, so that when 
pussy stepped on the plank it tipped her into the water and she 
desisted from fishing in that pond rather than get btr feet wet. We 
enjoy seeing a clever cat flip the Minnows out of a tid^-pool into his 
mouth, or stand up on^his hind legs to catch them in his mouth as they 
are tossed to him, and we cannot expect |iim to understand tfiat««aur 
aquarium and garden pool speciirtens are mare valuable. 
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, i.M3> WiU Goldfishes d&troy mosquiio W^^glers and aphids**in 
• a garden pool? * ^ i 

Yes, the afSiids must be washed from the |ly pads into the pool 

with a hose. • • • 

# 

THE GARDEN TUB 

1044. What is the quickest and easiest way to make a small 

water garden? • • 

Procuit a second-hand bath tub*or watering trough, half a ^ 
head or any receptacle^that will hold water, and sink it to four inchd 
above the gr(3,und so that no water can drain in from the surrounding- 
earth. Lay six or eight inches of soil on the bottom and plant with 
aquarium plaqts such as Anacharis and VtUisneria, and small water 
lilies, covering the soil with coarse sand to prevent the fishes from 
^ disturbing it. 

Rocks may be^riaced around the tub in irregular fashion to suit 
one’s fancy, and rocK or border plants used around the edge. 

1045. How many Goldfishes can be maintained in a garden tub? 

A ratio of eight, not over five inches long, for every SO gallons of 
water will be the correct number. 



HE TERRARIUM 


1046. What is a terrarium? « 

^aqua means water and tprra means land, so the aquarium is 
for y^ter animals and the* t^rarium for land animals or lung- 
brfathing water animals that seek the air for considerable periods. 
’A vivarium for land animals,” is the dicticftiary definition,* and a 
terrarium when ready for its occupants has been more intimately 
described as a receptacle containing “stones, moss and a tipy pond ofj 
water.” • . I 

Terrarium animals are amphibians or reptiles, the former being \ 
frogs, toads and salamanders, the latter lizards, turtles, tortoises,,' 
snakes and young alligators. , * • \ 

Some of the most beautiful of modern gardens in glass are planted 
in immense bottles (pale green or colorless) with small mouths. 
These, like bowls containing checker-berries and mosses, and rec- 
tangular glass receptacles containing a variety of plants, with covers 
to conserve moisture, cannot properly be called terrariums. Similarly, 
glass receptacles containing only aquatic plants are under-water gar- 
dens and not, aquariums. 


V 

1047. How can one construct a terrarium? 

Terrariums are purchasable, some having a lower level for the 
water, which may be drained off. An aquarium may be transformed 
into a terrarium by covering the bottom with sand, laying rich earth 
over this and planting with mosses, wood ferns, checker-berries and 
other m»isture-loving plants. Many an old aquarium has been con- 
verted in this manner into a thing of beauty. Such a terrarium is 
suitable for land turtles and other terrestrial animals of small size 
which will drink fromSa small dish of water sunk to the level of the 
, earth. 

For lung-breathing water animals the terrarium must be provided 
with a sfhaK This type of terrarium may be constructed by us- 
ing an aquarium and enclosing the planted section firmly within 
plate glass or cementtd stones, so that the animals can enter and 
leave the water at will. (The sambeare in.curing the cement must be 
taken as described in its use for garden pools. See No. 995.) If the 
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Courtesy Nature Magazine 


The terrarium is for amphibians and reptiles, such as froRS and toads, lizards 
and salamanders, turtles, tortoises, snakes and baby alligators. Th% frogs are 
enjoying a warm shower from the garden watering pot. 


water is provided in a shallow dish sunk to th^ level of the surround- 
ing ground, this can be removed for cleaning. For this type of terrarium 
young water turtles, salamanders and small frogs are suitablj 
very young alligators. • 

A new type of “aqua^terrarium” is so arranged" that the pool 
(five or six inches deep) occupies the entire fro^t half of the tank 
and is stocked only with toy fishej, the rear half being built up to the 
level of the water and dfvdted to terrestrial plants. Like some terraria, 
this receptacle is fitted with a glass cover raised slightly to admit air. 
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1048. ^How is the terrarium kept clean? 

Injthe case of animals which spend considerable time in the watw* 
salamanders, ^rtfes and alligators) the terraryim will require 
cloning three times afweek. In the case of land animals such as small 
tortoises, snates and\’zards, once a month is sufficient. If water is 
not provided in a removable dish or a terrarium having an outlet, it 
can be siphoned off or sopped out with a sponge. 


TADPOLES^FROGS AND TOADS 
lo^g. ui what use are tadpoles? 

^ The frog tadpole, like the American CaCfislies, has passed largely 
out of favor though still a desirable adjunct to the Goldfish tank be-/ 
cause it is omnivorous, always hungry, and consumes not only th« 
algae forming on plants aiid glass, but seldom misses* the scraps of\ 
food overlooked by the fishes. One tadpole is sufficient for Goldfish \ 
and native fish aquaria of from three to IS galloiLs’ capacity. « \ 
Only the smallest specimens should be intrpauced in the ‘fall or \ 
winter, for by spring most tadpoles have developed their legs, changed 
their method of feeding, and should be liberated in a pond or lake 
where they can catch the live food now required — flies, worms, aquatic 
insects and the like, or maintained in a terrarium. Tadpoles, like 
fishes, are fatally sensitive to sudden and drastic changes in the 
quality and temperature of the water. 


lost 


How can one keep a frog or toad in captivity ? 

Frogs and toads (including tree toads) must be provided with 
terraria so arranged that they can have both land and water, and 
should be fed earthworms, mealworms, flies, beetles, moths, bugs. 
:aterpillars, or any other available worms or insects. Sometimes they 
vill take scraps of raw meat pressed around a string and dangled 
before them to appear alive. 

Frogf spend more time in the water than toads, preying on little 
ishes, tadpoles and other small creatures; but toads seek the water 
:o imbibe it through their skins (their way of drinking), or to breed. 
They soon die if deprived of moisture. 

Tree frogs thrive in terraria, singing in the late afternoon. 


A A Cl 


1051. 


eggs? 


e difference between frogs’ eggs and toads* 


Frogs’ eggs are*lai<f in jellylike masses at the bottom of the pond. 
Toads’ eggs are laid in long strips*of jellj in shallower water. The 
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eggs of the tree toad, however, are laid singly in a 
ghd attached to a submerged plant or rock. 

The common bullfrog breeds from MayAo J\ily, 
and pickerel frogs throughout the month of Apiil. T 
laid in April. Toads breed in May and June. / 

1052. When do frogs’ and toads’ eggs hatch and how long do the 
tadpoles remain in the water? 

They hatch according to species* in ^rom one to two weeks,* though 
the commoh toad tadpole is out of tfte egg in four or five days. 

Gfeen frogs and huUfrogs generally remain in the tadpole stage 
for two yearg, though many others metamorphose in one year. Toad 
tadpoles change in two or three months, and when just about large 
enough to sit upon one’s little finger nail ijiay be seen emerging from 
the water in gf eat numbers while the weather is balmy and insects are 
plentiful. 

1053. What is a sjjring peeper? 

A tree toad, called also Pickering’s Eyla in the east and Hyla in 
the west. 
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SALAMANDERS AND TURTLES 

1054. Should salamanders and turtles be kept with«fishes?| 

Salamanders and turtles nibble at the fins of fishes, and a/sala- 
mander was observed to eat 40 little fishes in one hour; but'more 
4BTten it is a question of whether the salamander will attack the fish 
^r the fish will succeed first in chewing off the salamander’s toes. 
Salamanders are afraid of fishes larger than themselves. Turtles also 
prey on salamanders. 

Turtles and salamanders are air breathers, being provided with 
lungs and not gills (though salamanders pass through a tadipole stage 
similar to that of frogs) and these two animals require facilities for 
crawling out on land. A terrarium, therefore, Ls best for them, though 
“floating islands” made of cork have been u^d successfully in aqua- 
riums for their escape from the water. In the pond, logs and 
lily leaves ser^e this purpose. 

1055. Is ^^lizard” anothel: name for salamander? 

No, salamanders are not reljited in any way to lizards, and it is 
an error to call the, v^ater-loving salamander a lizard. Salamanders, 



' 378 1001 QUESTIONS ANSWERED 

Iifc6 frtes and toads, are amphibians, i. e.,* animals which in genenal ' 
are hathed in the water as tadpoles, and many undergo a metd; ’ 
momjnsis during whith lungs or legs or both are deyeloped. There 
£tfs^^me exceptions this rule, however, as the Red-backed Sala- 
mander {Plethodon ^ercus) which passes its entire life on land. 
Lizards are scaly reptiles related to snakes and tortoises,* born on dry 
land, almost never living, in the water and undergoing no metamor- 
phosis. Some have claws. The salaftianders are without scales and 
claws. The common chameleon, i/jr example, is a lizard; the common 
newt is a salamander. This new| (Triturus viridcscens) ir^ the young 
stage spends two or three years on land', is then a bright orange red 
With a row of scarlet spots on the side, and Is called the Red Eft, or 
Land Newt. On returning to the water it turns green ,« retaining its/ 
scarlet spots. The Pacific newt (T. torosus) has similar habits and 
colors. • • \ 

1056. Can salamanders be bred in captivity, dnd what faod d6 *' 

they require? ^ 

They will breed under conditions simulating their natural habitat 
in the wild ponds. The eggs of most species are laid in a gelatinous 
mass, attached to plants, are firmer than frogs’ eggs and slightly 
larger. They hatch in from two weeks to two months according to 
specf.es. The larvse have external gills like tadpoles and some species 
losejtheir gSls.in less than two months, others not for several years. 
Ther development can be retarded indefinitely in cold flowing water 
if onV wishes to keep them in the tadpole stage. 

The newt breeds in April and May and in this species the adhesiv^ 
eggs are laid one at a time. The young remain in the water until 
when they enter upon the land stage. Most other salamanders also 
breed in spring, but the Marbled Salamander {Amby stoma opaciim) 
lays its eggs in autumn. In this species and in the Dusky Salamander 
{Desmog^athus juscus) the mother guards the eggs by coiling her 
body about them. 

The natural food of most salamanders consists principally of 
worms and insects, sn^s, tadpoles, fish fry, and other salamanders. 

Jn c aptivity they take chopped clams and other shellfish, also meal- 
wax-worms 'aru small earthworms, ground beef heart, and 

fish. 

In a state of nature the common newt in the land form eats in- 
sects and caterpill^s, Ijeing especially fond of aphids. In the later, 
aquatic stage, it is said to prey on ffydra, sow-bugs and fresh-water 
sponges. . , 
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1057. Can the sexes of salamanders be distinguished? 

• Most males are swollen about the cloaca,, and in some 4 'ccies, 
as in the common newt, the rear legs of the male are largeMjpn 

thn<;p nf thp fpmalp 


1058. If salamanders become injured and develop fungus, what 

can be done for them? , * 

• • 

Soak the injured parts in kerosene for a few minutes, i;inse in 
clear water^and transfer to a tankViSi loose mud on the bottom. 
They will come forth whole after tne necessary period of rest and 
mud bathing, which differs according to the extent of the injury. 

1059. What food do turtles take? 

Water turtles eat meat, fish and snails, and some like floating 
plants such 2 iS* Salvinia, Lemna and Azolla. They swallow their food 
• under water. ^ 

Land turtles, sujh as common Box tortoises, like berries, bana- 
nas, mushrooms, earthworms, insects, meat, fish, apples, celery, to- 
matoes, bread and crickets. They will eat lettuce and other tender 
, vegetables. 

1060. Is it necessary for turtles to hibernate? 

It is their nature to do so, water turtles burying in the mui at 
the bottom of the lakes and ponds, and land turtles (carlldS tortoiles) 
burrowing in earth below the frost line. While they have been Kept 
?^Jor years without hibernating (as in public aquarium pools aiid in 
X^^Irariums), animals are happier and healthier if permitted to follow 
Jheir natural bent. 

* 1061 . What causes sore eyes in turtles kept indoors? 

Lack of sunshine and foul water will cause eye disease. 

The remedy is sunshine, a chance to bury in mud, ^nd boric 
acid solution, collyrium or other eye wash dropped gently on the 
eyes. 

1062. Why do turtles’ shells become soft! 

Because 64 lack of sunshine, mud, and lim?to^ls fqr she'd build- 
ing. * . 

This is a serious condition, but they ar^ woj*th trying to save. 
Feed with pond snails or fish wijh the bone ground in, and provide 
direct sunshine for thgm^ tp bask in. They should be allowed to 
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hitJeriAte in mud in a cool but not freezing place in winter,* but they 
shouldLo into hibernation healthy and fat in order to come out w^U ‘ 
in ^tjjj^pring. 

1063. Whfat Is the ^^erence between a turtle, a tortoise and a 
terrapin? 

Zoological classification recogr^zes only turtles and tortoises. 
Most fresh-water species and all matine species are called turtles, and 
most terrestrial species are fallfcd tortoises. The commercial word, 
terrapin, is applied to salt-mar<h species such as the Diamond-back 
{Malaclemys palustris ) ; and the Red-belljed Slider or Cooter 
{Pseudemys rubriventris) is marketed as a substitute for the 
Diamond-back and called a terrapin. The Yellow-bellied turtle 
{Chryscmys scabra) also is commonly called a terrapin. ' 

1064. What are the names of little turtles commonly sold in pet 

shops in the eastern states? t 

Those with bright green shells and a wide^red stripe from the 
eye backward along the neck, are Cumberland turtles. The lower 
shell is marked with numerous irregular double green rings having 
yellow centers. 

The small black turtles with a thin yellow stripe down the back 
are common Pond or Painted turtles. They lose this stripe later and 
the ^rder ^f ^the shell becomes mottled with red. 

frhe turtles with “water-marked” grayish brown upper shell 
(carapace) and yellow lower shell (plastron) are Geographic turtles. 
A deep yellow line runs backward from the snout, with similar circul?jj ^ 
lines around the eyes. There is a distinct black dorsal ridge like 
little chain of mountains, and the plastron is finely marbled in 
ular patterns. 

The turtles with dark green carapace and a yellow plastron 
marked with irregular black splotches are Yellow-bellied terrapin. 
The shelfis slightly arched at the center of the back. 

All the foregoing are native to the southern and middle western 
states except the Paint^ri turtle, which is common in the New England 
and middle Atlantic r^ion. 

1065. Which tur 41 ^!fH:an one collect from the pond|:? 

In the south, those named in the preceding answer except for the 
Painted turtle. • ^ 

Other southern turtles are the %)iny, Sputhern, and other species 
of Trionyx or Soft-shelled turtles, with pointed snouts, leathery, 



^BOUT YOUR AQUARIUM 


381 


• sp«tted backs and white fflastrons. Although fierce fighters tljky icte 
‘delicate species in captivity,* requiring sand or mud in which tp bury 
and soft fq^cj^tions which will not bruise IhenS. 

The Diamond-back terrapin is another southerly species ofT 
salt marshes which formerly ranged north but Jas grown scarce from 
over-fishing. • * A 

In the middle west, the Western Paintec/turtle is fairly common. 

Other common northern spScies ara^ the dull black Mud and 
Musk turtles, looking somewhat alikt, \ijith broad heads and pointed 
snouts, and distinguished by the widei under shell of the Mud Turtle. 
They are biters and fond of muddy waters. There are several western 
specie^ of Mud turtle, Influding the Pacific and Sonoran. 

The Spotted turtle has a black shell with numerous round yellow 
spots, is shiny like the Painted turtle, and a handsome species. 

The Snapping turtle’s pointed head, dull black shell and much 
abbreviated plastron easily identify it. It is safe only when very 
•y^ung, the power the jaws being great in the older stages. If you 
wish to protect a Slipper which has wandered upon the roadway, 
pick it up by the tail and carry it to a point of safety; or place a 
stout stick close to the jaws. It will lay hold of the stick and can be 
conveyed thus. 

io65. Which are the common land tortoises? 

In the woods of the northeastern states one will find the .Wjbod 
tortoise with dark brown upper plated shell lined with^any ion- 
centric ridges and in which all fleshy parts except the top of/the 
jihead are brick red. 

* The common Box tortoise easily is identified by its hinged shell 
Ato which it can withdraw. The back is dome-shaped, the color 
l&jMflly is brown marked with yellow. 

These two make most pleasing pets, learning to come when 
called and to eat from the fingers. Box tortoises, when allowed to 
bury for the winter, have survived for more than 50 year^ in cap- 
tivity. They dig down below the general frost line, from 14 to 18 
inches, and come out in the spring very hungry. In some states it 
is against the law to possess either Wood oj#Box tortoises. 

In the south is the Gopher tortoise, whiclf burrows in dry, sandy 
places and requires warm, dry quarters. It hl^^celebrated appetite 
for sweet potatoes anc^ eats also grass, lettuce, '^eft’ies and bhnanas. 
One kept in the laboratory of the New York Aquarium learned to 
know when lunch hour had arrived and woulc^go ^ its keeper seated 
at his desk with a ham sandwicji and pull at his trousers until it 
received a bit of the br^ad and meat. 
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Tile Desert tortoise of California (Gopherus agassmi), wtth 
high dimed body, feeds largely on the blossoms and leaves of desefi ' 
’ plan^also on insect^, alid does well in captivity. 

••-^hese and other- tortoises make delightful pets and live for 
many years when prwerly cared for. 

io57. Can young sea tWrtles be kept in captivity? 

People who live in th? ♦ropics may have the joy of keeping 
young 'sea turtles in shallov/ ^It-water tanks. All are charming, 
and he is indeed a favored mirtal who is privileged td give their 
breakfast to half a dozen baby Loggerheads, or Hawksbills, pj^ddling 
toward him with long, winglike flippers, every little beak open like, 
those of fledglings in the nest when father brings a worm. 

Sometimes these infant turtles have been successfully shipper 
north, and will grow and'thrive with proper care. 

Sea turtles like to bask in warm sand. 


ALLIGATORS 

1068. What can one do with a baby alligator which refuses to 
eat? 

Warm it up — not on a hot radiator where it may roast to death, 
but\iu warm water. Alligators become torpid in winter even in 
Calaornia %nd Florida, the young reejuire extra warmth for some 
monfhs after hatching, and adults kept in northern states should be 
maintained in a conservatory or in heated f)ools. 

Baby alligators require meat and fish, and they arc fond 
mice and young rats. ^ 

1069. If an alligator’s snout becomes bruised and fungused, what- 
can be done for it? 

Dip % rag in kerosene and swab the bruised snout with it. 
Kerosene is a magic remedy for many water animals. 

L^ARDS AND SNAKES 

1070. What care^Wree lizards require? 

They require a terrarium of the kind described for land animals, 
with branches to ^imlj among. Lizards like sunshine and warmth. 
The ‘‘American Chameleon” (Anqfis carolincnsis) generally takes 
mealworms, wax-worms, roaches, flies and olhor live insects. 
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^ A litfle girl once succefeded with a ‘'chameleon’^ by feedingtt vi^ 
cdndensed milk diluted with water. It is customary to feep with 
sweetened^^;sw^.fr, not given in a dish buttspnnkled on planW^nd 
about their quarters daily. They will go for^ weeks without fob^, 
especially if not kept warm. Some lizards »sorb drops* of water 
sprinkled on 'their backs, others learn to tay water or milk from a 
medicine dropper. ' ^ 

True chameleons are foundVnly ip/Europe, Asia, Madagascar 
and Africa, and are noted for thfti^^ility to change color.* These 
color changes are effected by contraqlile pigment cells which can be 
pressed toward the surface of the skin. 

1071. What •care do desert lizards such as the Gila Monster 
(Heloderma) and Horned Toad (Phrynosoma) require? 

The Gila ^lonster, a native of the arid regions of Arizona and 
New Mexico, *is hardy in captivity, having been kept successfully 
fbr eight years in af terrarium 24 inches long, 18 inches high and 20 
inches wide. The biittom should be covered with three inches of 
white beach sand and a temperature of 78° maintained.**' This is 
easily accomplished with a 40 watt incandescent lamp, suspended 
near the top of the receptacle. The foods most liked are chopped 
beef and raw eggs beaten, one or the other of which should be fed 
twice a week during the winter and three times a week in sumrper. 
The Gila Monster is one of only three lizards known to bg^oisonous, 
but it becomes so sluggish in captivity as to appear quite inoffensive. 

Horned toads, indigenous to our western and southern states 
and northern Mexico, also other desert lizards, may be provided 
vi^th similar quarters, but the foods preferred are insects and insect 
4arv«, ants, moths, flie» and worms. 

y * Horned toads are the most captivating of all lizards and entirely 
harmless. They require sunshine to bask in by day and sand to 
burrow in by night, and, like chameleons, take their water in drops. 
They have a singular habit, when frightened or disturbed, Sf squirt- 
ing blood from the eye. In a natural state, the Horned Toad brings 
forth as many as 24 living young at one Wrth, but animals like 
these seldom breed in captivity. / 

There are many American species of lizljjd^ which include the 
Geckos with circular pads on their toes, fenc^^^rds, tree Jlzards, 
rock lizards, Aoimtai« lizards, horned toadsf swifts and skinks. 
Twenty-eight species are fotmd in southern California. (Bibliograohv 
No. 56.) 


• All temperatures are FaJir^nhcit. 
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1672.- jVThaf kind of, terrarium is best fdr snakes? ^ 


'\Wth the exception of garter snakes, which like a moist em 
vipirfiment, they require 'dry quarters, and an old aq&cjum fitted 
with a wire cover mates a good home for them. They like branches 
to coil on. Select snboth pebbles or plain sand or both, for .the 
bottom. Snakes require^water to drink like all other 'reptiles, and 
sun to bask ip. 


'v. 




1073. Which small species*6]^snakes are most desirable for the 


terrarium? 


The Garter snake is most familiar, harihless, and soon *tamed. 

It is largely distributed over the United States in j^arious allied, 
forms. Its natural food consists of fishes, frogs, and toads; and ini 
captivity it will take earthworms. 

The Green snake, also widely distributed, is ot good disposi- 
tion and lives on insects and bugs, with a preference for caterpillars,, 
spiders and roaches. • * \ 

Only young specimens of the Milk snake. Gopher and King ' 
snakes are suitable for the terrarium, but may be liberated when 
grown too large for their quarters. Dr. Raymond L. Ditmars has 
found the Gopher snake not only beautiful but affectionate. King 
snakes are friendly to people but will attack other .species of snakes. 
The Green snake. Dr. Ditmars says, cannot be induced to bite. 
(Blbliograjfchy No. 39.) 

jMore than 25 species of harmless snakes are found in California, 
including the Garter, Gopher, and King snakes, Worm snakes, 
Racers, and Ground snakes. 


1074. What food is best for small snakes?' 

Like lizards, the majority refuse anything but living, movifig 
animals. Their natural food consists of rodents (rats, mice, rabbits), 
toads, fiygs, birds — and other snakes. Mealworms, wax-worms, earth- 
worms and small mice are suitable for most young snakes except the 
Green snakes. (See No. 1073.) King snakes will accept raw meat. 
Like lizards, snakes \%11 go without food for weeks in winter, espe- 
cially if not kept wa^ enough. 
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habitat 

443 


f breeding and other habits, 
colors, .size, foods 

444 
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70 

324 

325 

326 
3 !? 

33 ^ 

335 

WaI 

345 


Vhe: y ■ 

what they are 
breeding habits 
foods 

plants for •spawning 
Barb, Banded: 
habitat 

breeding habits, colors, 
disposition, size 
Barb, Bronze-striped: 
small size • • 

habitat • 

breeding habits, colors, 
disposition 
Barb, Clown: • 

. habitat • 340 

coloi*s, habits, disposition 341 
Barb, Dwarf : 

food 326 

habitat 342 

• breeding habits, colors, 

disposition 343 

Barb, Flying: 

Do they fly? 351 

disposition 352 

habitat 353 

Barb, Golden or Half-banded: 
habitat ^ 336 

breeding habits, colors 337 
Barb, Iridescent: 
habitat 330 

breeding habits, colors, 

disposition, size 331 

Barb, Rosy: 

egg-bound 45 

kills snails 153 

habitat, introduced into 
England * # 328 

breeding habits 329 

colors, size, disposition 329 
distinguished from B. 
ticto . • 339 


* tfar osy {confdl. 


distinguished frou B. stol 

bred inall5^^ water 
Barb, Striped?^ ^ \ 


348 

93D 

332 


333 

349 

350 
328, 329 
340, 341 
344, 345 
332, 333 

324 
330, 331 
342, 343 
336, 337 

346 


347 


habitat 

colors^ disposition,\\ 3 (ji- 
peratur^ 

BarJ), Three-spotted: 

, habitat 

colors, disposition, size 
Barbus conckonius 
Barbus cveretti 
Barbus gelius 
Barbuf lateristriga 
Barbus mosal 
Barbus oligolcpis 
Barbus phutunio 
Barbus semifasciolatus 
Barbus stoliczkanus: 
habitat 

breeding habits, colors, 
size, disposition 
distinguished from B. ticto 
and B, conchot^iiis 348 
Barbus ticto: 

range 338 

breeding habits, colors, 
size, disposition 339 

distinguished from Barb, 
Rosy 339 

distinguished from B, stol- 
iczkanus 9 348 

Barbus trispilos 349, 350 

Barbus vittatus 334, 335 

Barbus vhipara . 324 

Bathystoma striatum 900 

Bearded Polyacanthus, see 
Leaf-fish • 

Beau Gregory: 

AtlantjpC^c^st: longevity, 
disposition, size 90C 

Gulf Coast: color 89i 
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Beau Starry, tame as Sfarry- 
back t 

Beetles and B^lgs: - 

^ Great WaterJ^' 181, 182 
Diving Beetle ^ 182, 183 

how disti^uished 184 

Beloneso^fSelizanus iS 83-585 
Belt a i the; • 

fishes called Bettas 476 

water they thrive in 4^7 

number of eggs 478 

why fry die 479 

when to remove male 480 

foods 481 

variations, those called ^2, 483 
bred in alkaline water 931 
Betta bellica: 

kills snails 153 

habitat 491 

breeding habits, colors, 
longevity, size 492 

Betta splendens: 
number of eggs SO 

sex reversal 55 

range and^habitat 482 

colors, size, breeds 483 

breeding habits 484 

characteristics (fighting) 485 

introduced into the United 
States 486 

longevity 487 

Betta splendens, Cambodia: 
bred wjjth B. splendens 483 

habitat 488 

spawning habits, colors 489 

arrival in the. United 
States ^ 490 

, Betta splendens, Veiltail; ar- 
rival in the United States 490 

Big-Eyes, see Redfish 
Bitterling, Europe^:* ^ 
range and habitat 678, 688 
in America 688 


INDEX 

X'' 


^ftterKng (cont^d) 

cotors, spawning habits, 
size * 6u7 

interesting features 690 

foods 699 

Bitterling, Japaneses 
habitat 375 

« colors, size, foods, habits 376 
Black-banded Leporinus: 
habitat . 298 

golors, habits, size 299 

Blacl^ye^, see Sunfish, Gr^en 
Bl^l'Smith, habitatt 
Blanco Perch, see Sunfish, 

Green 

Blennius cristatus* 

Blenny, Gilbert’s: habitat, 
color, size 
Blenny, Kefp: habitat, colors, ^ 
foods, size 876 

Blenny, Leaping: habitat, 
color, size 876. 

Blenny, Monterey: habitat, 
colors, size 876 

Blenny, Tide-pool 900 

Bloodfin: 

temperature 240 

habitat, breeding habits, 
color^ size, disposition 271 

Bloodworms, what they are: 

fresh- and salt-water 198 

Blue Devil (Brown Gregory) 900 

Bluefishes, Two-colored 894 

Bluehead 900 

Blue Johnny, see Darter, 
Rainbow 

Blue Live-bearer, see Limia, 

Blue 

Blue Moon, see Bl^ty 
Blue §ai 0 iiia, see Limia, Blue 
Blue-spotted Perch, see Sun- 
fish, Green 

Bolekktliys fusijormis 800 
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i^aso fia effulgens 
nigrum 

Boleosoma o^stedi 
Bowfin: 
utilizes air 

range and Rabitat, disposi- 
tion 

breeding habits, colors, 
foods, longevity 
characteristics and history 
Boxfish, Spiny 
Brachydanio albolineatus* V, 
• 371, 

Brachydanio analipunctatus 
Brachydanio digrofasciatus 
• 369, 

Brachydanio rerio • 367, 

Brackish water: 
what it is 
pH of 

Brackish Water Fishes 
‘ North Atlantic 902 

foods for 

Brackish Water Millions: 
number of young 
habitat 

breeding habits, color, size 
water for 

characteristics, foods , 
Brackish Water Ponds 
Branchipus, what it is 
Brazilian Half Moon, see 
scalare 

Brazilian Mud-eater, see 
Cichlid, Mother of Pearl 
Brazilian Zebra-fish, see 
Chanchito 

Breeds, what they are 
Brine Shrimp: habits, life his 
tory, foods 

Brook Silver side, see S 
Brown Gregory: habitat, dis 
position, longevity, size' 


/ 


800 

800 

765 


Bubble-nest, construction 
and function 

BubbleancflK^SPM’Wers, what* 
they are w:/ ^ 

Bugs, distinguished from . 
Beetles 

Bullhead: ' 

in Massacfiusetts 


f* 

46S 

464 ^ 

184 

779 


706 

diverts itself 

780 

707 

•range and habitat 

781 

a82 

colors, size, spawning 


* 

habits 

782 

'572 

Bullhead, Black: range 

779 

369 

Burrfish 

882 


Butterflsh 

882 

, 370 

Butterfly Fish (Pantodon) : 


,368 

dies quickly out of water 

75 


habitat 

392 

901 

breeding and other habits. 


936 

colors, longevity, size, 



foods 

393 

-927 

a flying fish 

393 

927 

Butterfly Fish (Chcstodon ) : 



habitat, longevity 

900 

51 

Butterfly Fishes: .• 


588 

Atlantic Coast 

900 

> 

Pacific Coast 

894 

589 



590 



1036 



212 

C 



Cabezon, Smooth » 

894 


Gallic hthys callichthys 390 

', 391 


Cameronensis: 



habitat • 

4H 


colors , 

4^^ 

62 

Campostoma anomalum 737-73^ 

)- 

Cape^ Lopez Haplochilus 

41< 

► 209 

Carassius auratus 638-67' 


Cardinal ish<is 

90( 

- 

• Caribe 

2A\ 

900 

Carnegiella marthas 282-28i 
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Ct^/tcgiella strigata 282-284, 286 
. Carp : -longevity, resis(»drying 
* np • • « 75 

-^Carp louse, s^e GpEien Pool 
— fishes’ parasites 
Catalufas, see Redfish 
Cat, BuJJjWad, see Bullhead 
Cat, Sacramento, see^ullhead 


Catfishts: • 

poison glands W 

leave the water IS 

resist drying up 75 

characteristics 780 

Catfishes, Dwarf: 
scavengers • ISO 

families of 381 

species 383 

cannot endure salt baths 987 
Catfishes, European: lon- 
gevity 75 

Catfishes, North American: 
habitats, desirable for 
aquaria 779 

characteristics 780 

Catfish, Arnvired: 

family 381 

habitat 390 

a nest builder, colors, size 391 
Catfish, Dwarf: 

habitat, color, size 383 

Catfish, Glass: 

family 381 

habitats 388 

colors, habits, size 389 

Catfish, Graceful: 
family • 381 

Jiabitat, characteristics, 

size 384 

Catfish, Mud, see^ Catfish, 
Tadpole 

Catfish, Stone: # * « 
range and habitat 779, 783 
breeding habits, colors, 


CatfisK, Stone {confd) y • 
foods, size, distinguish^', 


ing mark ^ 784 

Catfish, Sucker Mouth: 

.family 381 

uacts about * ’387 

Cktfish, Tadpole: 

• range and habitat 779, 78S 

food, size, characteristics, 
distinguishing -mark 786 

Caionotus flabcllaris 800 

Cat4)sjf(mus commersonii * 

*712, 7164718 
Catostomus occidentalis ^ 1 8 

Ccntrarchus macrdpterus \ 

• . 811-^3 

Cer at acanthi schocpfii 9p0« 

chmtodon ^ 

disposition 81^1 

where to find 817 

how to breed 818 

colors, characteristics, size, 
facts about S 71, 819 

requirements 819 

Chxtodon bimaculatus 900 

Chxtodon capistratus 900 

Chmtodon setifer 894 

Chameleon-fish, see Chanchito 
Chameleons, see Terrarium 
Chanchito: 

habitat SSO 

spawning habits, colors, 
disposition, foods, size, 
longevity SSI 

how distinguished from 
Jack Dempsey SS6 

Channa jasciata (or asiatica) 

514, SIS 

Channa Indus • 514 

ChaoBmts 213 

chaperi, see Panchax chaperi 
• Charaddium 299 

Characfns: 



» Q iaracij s {confd) 

N wTkat they are 

size of 12 

• ^reeding habits 
Characin, Paddle-fin, see 
Characin Swordtail 
Characin, Round-mouth: 
habitat 

breeding hajbits, colors, 
characteristics 
Charadn, Swordtail; * ♦ 
habitat « 

breeding, habits, colors, 
disposition, longevity, 
size • 

, bred in alkaline wfcter 
Chinafish, see Snake-head 
Chirnnomus * 

Chlorine: effect on fishes, 
elimination of 




Chufi Sucfier, ^ee Sucker, ChuJI* 
Ckhlasomc»aureufn 564, S6S 

Cichlasgm^^ocellatum . 554-556 
Cichlasoma ciH\eri ^ 562, 563 

Cichlasoma facetumSSO, SSI, 556 
Cichlasoma jestivum 552, 553 
Cichlasoma meeki ^^6, 567 
Cichlasoma iHgrofasciatum 

559-561 

^ Cycnlasoma sevcrum 557, 558 

* Cichlids: 

kill snails 153 

what they are, distribution 519 
breeding habits, sex dis- 
tinction 520 

disposition 521 

eggs turning white 522 

Cichlid, Black, see Chromide, 
Black-banded 
Cichlid, Cutter’s: 

habitat 562 


Choupique, see Bowfin 
Chriopeops goodci 433 

Chromide, what it is 518 

Chromide, Black-banded: 

range and habitat 559 

breeding requirements, 
colors, size 560 

disposition, foods, economic 
importance 561 

Chromide, Orange: 
habitat 527 

breeding habits, colors, 

foods, size 528 


characteristics, longevity 529 
Chromide, Red, see African 
Jewel Fish 

Chrosomus erythrogastcr 

Jil, 719, 724, 725 
Chub, Creek, see Dace,* 

Horned 

Chub, Silver, see Dace, 

Horned 


spawning habits, colors, 
foods, disposition, size, 
longevity 563 

Cichlid, Disc-shape^ 
habitat 577 

spawning habits, colors, 
food, disposition, size 578 
Cichlid, Dwarf Yellow: 
habitat 540 

breeding habits, colors, size 541 
characteristics, longevity 542 
bred in alkaline water# 931 
Cichlid, Flag: 

habitat 552 

colors, habits, longevity, 
size ^ • 553 

Cichlid, Golden: * 

ha|jitat • 564 

breeding habits, colors, dis- 
posidpil, ^ze, longevity 565 
t Cichlid, Mother of Pearl: 

habitat 545 



Gilchlid, Mother of Pea'rl X<^onVd) 

'' breeding habits, colors, 
t . foods, size, oldywle^ S46 

* characteristics, longevity S47 

Cichlid, Peacock-Eye: • 
habitat ’ 543 

a canpibal, colors, size 544 

Cichlid, Pretty, see Mesonauta 
Cichlid, Red-breasted or Yu-^ 
catan: ^ 

habitat 566 ' 

color, disposition, habits 567 

Cichlid, Sedate: 
habitat 557 

breeding habits, colors^ 
foods, size, disposition 558 

Climbing Perch: 
longevity 244 

habitat 511 

breeding habits, colors, 
foods, size 512 

characteristics 1 5 j 513 

Climbing Perch, African: 

habitat, size 511 

Climbing Pefch, Dwarf : habi- 
tat, size 511 

Clinocottus analis 876 

Clinostomus vandoisulus 

21, 719, 722,723 
Clown Fishes 894 

Cobblerfish 900 

Cobitis toenia 

^ 679,680,681,684,685 
Colisa jasciata 499, 500 

Colisa labiosa 497, 498 

Colisa lalia . « 493-496 

Collecting fishes, what to re- 
> ' member when ’ 849 

Common Cobblei^ range ^ 907 
Community Tank: 
for northern nat^vcT species 848 
for toy tropicals: 

Is it desirable? size 245 


‘Cbmmunity Tank (con/M). 
cross-breeding in 
best species for '74?" 

species to avoid 2^8 

Tetras for, Tetras to ^ . 
avoid • *255 

mpressed Air: 
in transportation 83 

in aquaria 125 

Concussion, effect pn fishes: 

^n transportation 88 

in ice breaking in pools' 1037 
CoSiservatory, points to con-j 
sider in building 1 238 

Copeina arnoldi • 2941295 

Copeina guttata • 292,^293 

Copeina, ReU-spotted : \ , 

habitat 292 

breeding^ habits, colors, 
size 293 

Coral Reef Fishes 894 

Corydoras: 

family 381 

genus, habitat, character- 
istics, habits, size 382 
species 383 

Corydoras hastatus: 

family 381 

characteristics of the genus 382 
distinguishing marks 383 
Corydoras nattereri: 

family 381 

characteristics of the genus 382 
habitat, color, habits 383 
Corynopoma riisii 290, 291, 931 
Coscorob, fishes called: 

King Coscorob (also Black 
Coscorob) 445-447 

Small Coscorob 533-536 
Cottt^s gracilis 838, 839 

Cowfish: 

Atlantic Coast, longevity 900 
Gulf f oast 895 
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(^ffteroyphdus noukuysi ’ * 

>CiScM^i9pidota ’ S8S 
^enicichla saxatilis 603 

C^istaceans: 

desirability* as food 2^2 

what they are 204 

Ctenobrycon spilurus 276, 9314 
Ctenopoma argent oventer Sll 
Ctcnopoma nayium 511 

Cubanichthys cubensis 426-428 
Cuban ‘Killie, see Killie,*Cuban^ 
curviceps, see^Acara, Sheeps- . 
head 

CycUchthys sckaepfi 882 

Cyclops, what k is 200 

Qymatogaster aggre§atus 894 
Cyprinidar: 

^ Eujjo pean • 688-699 

^CiBtlfishes 638-677 

Northern Natives 719-752 


Toy Tropicals 324-376 

Cyprmodon macularius 776-778 
Cyprinodon variegatus 

877, 902-904 

Cyprinodontidae: 


l3ace, Horned: , 


for aquaria ,^719 

rang^ ax 4 habitat 

72Sk 

72^ 

colors and size 

characteristics 

730 

breeding habits 

731 

Dace, Red-bellied: 

beauty ■» 

21 

for aquaria 

719 

.range and habitat 

724 

colors and foods 

72S 

Dace, Rosy: 

beauty 

21 

for aquaria 

719 

range and habitat 

722 

colors and size 

723 

Dace, Silver: 

for aquaria 

719 

range and habitat, distin- 

guished from Roach 

720 

breeding habits, colors, 

foods, size 

721 


Dace, Striped, see Dace, 
Bladv-nosed 


Damselfish, Banded '^habitat 894 
Damselfish, Black: distribu- 


Atlantic Coast 903-912 

Northern Natives 767-778 

Pacific Coast 876 

Toy Tropicals 3^4-433 

Cypris, what it is 200 

D 

Dace: 

die quickly out of water 75 
for aquaria 719 

Dace, Black-nosed: 

distinguished from Chub 
Sucker • 715 

for aquaria • >719 

range and habitat, lon- 
gevity, size 726 


tion, color, size 894 

Damselfish, Black and White: 

distribution, color, size 894 
Damselfish, Blue: color, 
habitat, size 894 

Damselfish, Sapphire: habi- 
tat, color, size 894 

Damselfishes and Sea Anem- 
ones, Symbiosis 894 

Danios: ^ 

hybrids . 70 

bred in alkaline water . 93 
Danin, Dwarf, '•see Danio, 
Spotted 
Danio, 

% habitat 373 


colors and breeding sea^cm 727 spawning and other habits, 
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Giant {cQnt’d) 

^ 'Qolors, disposition, lon- 


ili, 


},.■ gevity, size 
^Danio malabaricus 
Danio., Pearl: 
habitat 

spawning and other habits, 
coTors, food, Ic^igevity, 
sixe 

Danio, Spotted: 
egg-bound 
habitat 

breeding habits, colors, 
longevity, size 
Danio, Zebra, see Zebra Fcsh 
Daphnia: 

caught by Bladderwort 
what it is 
where to find 
desirability as food 
how to breed 
Darters: 
requirements of 
disposition 
where to j^d 
common kinds 
spawning habits 
foods of 



Okrtep, Green-sided: 
beauty 


374 

range 

*800 

374 

Darter, Johnny: 

z 

371 

range 

1 habitat " 

sib 

•807 


breeding habits 801 

,808 


^ colors, habits and size 

808 

372 

Darter, Least: 



small size 

12 

45 

jange 

800 

369 

Darter ; Rainbow: 



petting of 0 

73 

370 

habitat . . 

800 


breeds in captivity, colors^ 

, 804 


Darter, Sand: range, habits 
Darter, Tas^bllated: range 

1 806 

174 

.800 

200 

Darter, Tessellated: 

800 

201 

habitat ‘ 

202 

breeding habits 

»U1 

203 

Dascyllus aruanus 

894 


Dascvllus mclanurus 

894 

798 

Demoiselles, see Pomacentrids 

798 

Dermogefjys pusillus 634-637 

799 

Desert Minnow: 


800 

range and habitat 

776 

801 

breeding habits, colors, 



180, 802 


size 


777 


characteristics 

803 

characteristics, foods 

778 

hardy species 

804 

Desmids and Diatoms: what 


Darter, Blue-breasted: 


they are 

216 

beauty 

21 

discus, see Cichlid, Disc-shaped 

ranges 

800 

Diseases: * 


Darter, Black-sided: 


(General information) 


habUat 

800 

best tank for sick fishes 

944 

hardihood « 

804 

fishes fall prey to 

942 

colors 

805 

fishes worth curing 

943 

, /Darter, Fantailed: 


how to avoid 

119 

habitat ♦ 

800 

(Symptoms apd cures) 


breeding habits 

801 

^phyxia 

950 

hardy t * • 

804 

bacterial 

951 

Darter, Fusiform: range 

800* 

bloating, causes of 

946 


♦ See also Garden Pool — fishes* parasites. 
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iconra) • 

Igs '57 

' cancn^ 147 

coldsV i5g 

consu^tion 52 

.^constipation §9 

darting about tank kg 

debility, general < 5 X 

dropsy ,60 

egg-binding 45^ ,62 

eyes injured 63 ' 

eyes pop , ^ 64 

fainting^ cause of * 48 

fin disease 56 

floating fish 74 

flukes, how to recognize y6S 

flukes, how tcf destroy 
U^sh water) 966 

fllffes, how to destroy 
*», (salt water) 899, 967 
fungus, black 980 

fungus, white. Same as 
Saprolcgnia 

gas 975 

gas bubble disease 964 

gill congestion 958 

green water for 138 

Gyrodactyliasis 965 

Ichthyophthiriasis, see 
Itch 


indigestion, symptoms 
and cure 969 

Itch: 

caused by protozoaif 
parasites 981 

evidenced by white 
pits 970 

general symptoms 983 
in wild fishes 983 

how parasites multi- 
ply ' 985 

remedies 984 ^ 

jerky swimming , 9^ ’ 


j:»iseases {cont’d) 

lacerajions* how to treafr4fc 


leecl^s, how to recognfze . 

%nd eradicate ' * 9o5> 

listlessness • 954, 969 

nervous shock • ‘ 949 

pigpiouth 979 

pop ey9, 964 

protozoan diseases . 981 

' salt bath, right way to 
give 987 

Saprolcgnia: 

how to recognize 970 

remedy for 971 

shjmmey 978 

skin disease 973 

slime diseases: 
what they are 981 

general symptoms, 
remedy 982 

spinal curvature 977 

standing on head 969, 974 
stripping 962 

swim bladder trouble: 
evidenced by floating 974 
evidenced bj^ jerky 
swimming 986 

remedy for 976 

swollen body: 
caused by egg-bind- 
ing 962 

in floating fish 974 

tapping ^ 961 

tail curve ‘ 954 

tall rot 955 

tuberculosis ’ 952 

tumors 947 

wasting disease 953 ' 

■^ite Sp«3jt disease. Same 
as Itch 

white 4:ufts. Same as 
Siprolignia >■ 

Ditmar’s Formula 856 
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INDE^ 

✓ 


}{ving Beetle 182, 183 

_ sh, see MuA Mpnow, 
.W^tern 
^foojo*: 

habitat 377 

colors, foods, size, require- 
ments 378 

Dollar-^sh 882 

Doncella 894 

Doratonotus megalepis *900 

Dormitator latijrons 845 

Dormitator maculatus 

842-845, 948 

Dragon Fin: 


Eggs {cont^d) 
kinds of 

largest number IJKT f 
number, how governed » 
odor of j' 

size with relatiomxo fish 
efmekei, see Pteropkyllum 
f eimekei 
Elassoma evergladei 

12, 454-456, 811 
* Elassoma zonatum' ASljASlyASt 
Elfectric; tight Bug 181, 182 

Eleotris pisonis , 846i 847 

Embryo, what it is ( 66 


habitat ^ 315 

breeding habits, colors, 

size, foods 316 

Dragon Flies: how to distin- 
guish, food of 179 

Dwarf Catfishes, see Cat- 
fishes, Dwarf 

Dytiscus 182, 183 


E 


Earthworms: 

for winter food 195 

white, see Enchytrmus 
Eel: 

leaves water 1 5 

young like deep-sea fishes 32 
number of eggs 50 

resists^ drying up 75 

for ^quarium 708 

range and habitat ^ 709 

breeding habits, size 710 

y interesting facts* about 711 

Egg layers, repro4uction in 38 
Eggs: ^ 

care of 41 

eaten by adults 39 

^^eyed,^^ what they are 418 


EnchytrcBUs: . ' \ 

what it is, how .to breed '196 
desirability doubted * u97 

Emerald of the Sea » . 900* 

Enneacanthus gloriosus 

811, 81^, ciii> 

Enneacanthus obesus 811, 816 
Epib della melleni: how to de- 


stroy 899 

Epinoche, see Stickleback, 


Nine-spined 


Epiplatys chaperi 

413, 414 

Erimyzon oblongus 

712 

Erimyzon sucetta 

712-715 

Erogala analostana 

742, 743 

Erogald whipplii 

742, 743 

Erotelis smaragdus 

900 

Esomus danricus: 


habitat 

353 

breeding habits, colors. 

foods, size 

354 

Esomus malayensts: 


habitat 

353 

colors, size, habits 

355 

Etheostoma blcnnioides 

80C 

EtroUus maculatus 

527-529 

Eucatia inconstans 

791-793 

Mcalia pygmoea 

791 

fMpomacentrus fiavilatus 89A 
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'upam^ntrus fuscus • ^0 Fishes {cont*d\ 

fad# in captivity '" 26 
tlanti\tAast 900 compressed and de- . i 

Gulf Coast 89 S ^pressed * * a 


tpomacen^us rectifrcenum 894 
Bt^ppmoHs gibbosus 820, 821 
European Fishes: 

those popular in America, % 
disposition 678 

foods for , 699 

Everglades Pigmy Sunfish, 
see Sunfish, Pigmy (^Iver- 
glades) 


- F 

a 

Fairy ^jjjiwmp, what it is 212 
Fi^f^^g Fishes, see IBettas 
ti/eifeh, Orange: food, size, 
longevity 900 

Fingerling, what it is 66 

Fish, plural of 72 

Fishes 

(General information) 
age: 

great age 75 

. how to tell 33 

signs of old age 32, 546 
air bladder 8, 31 

air breathers 48 

anadromous 44 

anciently kept 89 

backbone 16 

breathing, see respiration 
cannibals, not all are 47 
catadromous 44 

caudal peduncle 20 

collecting ^ 849 

colors: 

change of .24 

emphasized by en— -v ♦ 


vironment ^ ^25, 8^ 


dangerous to handle 1 1 
dead, how to preserve 78 

defensive organs 10 

distinguish colors * 23 

own eggs • 43 

people 27 

drowning of 58 

eggs of, see Eggs 
emotions: 

cause color changes 24 

•kinds of 59 

enemies of 176-186 

fins: 

names of 17 

use of 18 

foods for, see Foods 
fresh-water: 

shipment of 82 

spawn in sea 44 

fry of, see Fry 


Greek names, gee Latin 
growth: 

captivity stunts the, 
rate of 35 

hearinjg 28 

hermaphroditism 57 

‘‘humming birds’* 21 

inbreeding, effects pf 52 
intestine, length (^ter- 
mined by foods 739 

killed by lightning j 77 

lateral Ihie, what w 30 

Latin names, -reason for 
longevity: ** • 

^ in Gol4fishq;^ and 

others : 75 

ig Lo^hes 685, 687 
in northern natives 704 

in Tetras 256 
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Fj^s {cont*d) 


in toy^tlx)picak gen- 


orally 

244 

mate for life 

520 

metamorphosis: 

of eel 

32 

of flounder 

46 

most beautiful: 

fresh-water 

• 21 

salt-water 

2^ 

toy tropicals 

233 

names of 

62-65 

nerves 

7 

noise-making 

31 

number of species 

1 

number suitable for 

aquaria 

2 

opercle or operculum 

19 

organs 

6 

oviparous 

38 

parental care 

41, 43 

petting of 

73 

psychology 27, 60, 780 

reproduction in 

38 

reproduction, regularity 

of, see live-bearers 
respiration : 

atmospheric air and 

1 141 

how accomplished 

14 

salt-water : 

North Atlantic 

882 

see Tropical Fishes, 

fjalt-water 

spawn in fresh water 44 

scades: 

k>nds of. 

34 

study of 

75 

scientific names 

61, 62 

why chan^d 

65 

seasickness in 

79 

se i^s Oi 

27-30 

five senses 

29 

sex reversal 

55, 56 


Fishes*(cont'd) 

sexes, coinparathflfi^is^' , 
of hj 

shipment of, seeifrans- ^ 


portation 

sleep 9 

smallest known 12 

snail-destroying 153 

social animals 74 

survival out of wa- 
ter 15, 49 

swim* bladder, see aif 
bladder 

teeth 13 

determine 76 

transportatioif of : 

aeration ^30# 

best methods $2 

best*time for 

change of water 86 

concussion, effect of 88 

containers 81 

fishes weakened by 87 

in one gallon jar 85 

supplying oxygen 83 

vertebrae 1 6 

viviparous . 38 

are not mammals • 40' 


Fish loijse, see Garden Pool 


— fishes’ parasites 
Flag Fishes: 

American Flag Fish 430, 431 
Flag Cichlid 552, 553 

Flal Tetra 268 

Flounders: 

number of vertebrae 16 

metamorphosis 46 

number of eggs 50 

resist drying uf) 75 

Flounder, Fresh-water, see 
•Aeroplane Fi.^h 

• Kourtders, North Atlantic 882 
y4aCts*ai>out 892 



{'lyff^'BIshes: 

. ircshii^ter, see Butterfly 
* Fish 
^oods: 

good gJijieral food 
Stor carniv6rous fishes 
for fry and fingerlings 
for herbivorous fishes 
for salt-water fishes 865, 
how much to feed, how 
often to feed 
leaving fishes without . 
live foods, J)est 

details regarding 195- 
prepared, basis of 
Foolfish • 

Forcipef longirostri^ 
Four-€y|p5i Fish: 
haWlat 

coibrs, characteiisLiob, 
size 

Four Eyes (marine) 
Fresh-water Angel Fish, see 
scalare 

Fresh-waXer Sow Bug 
JFrogfishes 

JFrogs, see Terrarium 

pry. . 

born alive 
hatch from eggs 
resemblance to adults 
largest number in broods: 
from eggs 
born alive 
what they are 
of toy tropicals, aquaria 
for 

when to transfer 
Fundulopanchax 419, 

FunduluSf Banded 
^ndulus conflueittus 
ruftdulus, Goldjfff Red 
Pheasant 


INDEX 
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187 

189 
19^ 
18% 
896 

193 

f94 

191 

222 

190 
900 
894 

632 

633 
900 


211 

900 


42 

42 

46 

50 

51 
66 

93 

243 

423 

419 

429 


Fundulus, Gol^, see Killi- 
fish, Southern X 
Fundulus. hctcroa^us 

• 902, '907, W 

Fundulus heterocUtus gran- 
dis • ' 877 

Fundultis majalis 

. 882, 902, 909, 910 
Fundulus pallidus • 877 

^fidulus parvipinnis 876 

Fundulus similis 877 

Fundulus, Steel Blue 419 


Gambush genus: 
species of 759 

disposition, longevity 761 . 

Gambusia holbrooki: 
kills snails 153 

described in 1911 224 

distinct from G, patruelis 759 
colors 760 


759-763 

759 

760 

761 


Gambusia patruelis 
Gambusia punctath: 
habitat ^ 
colors 
disposition 
Gambusia puncticulata: 
habitat 759 

colors 760 

disposition 761 

Gammarus, fresh-water| 
distilled water and 145 

what theymre, how ti 
breed 208_ 

Garden Pool: 

algje, how t(i>destroy^l38, 1019 
brackish water: V 
mosquito destrjk^J,^ 
iftrthj^outRfv^^ 1036 
Cement Pool, See Cono-ete 
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Garden Pool (edit'd) GSrden Pool (cont^d) 

Pool: h’i^w to ton- ‘ how many tojB{&#> 

® stnict '* '' 990 duce 1(J23 

cleaning, how often 1009 how to introduce 102^ 

^ongrete Pbol: leaving outdoors/ 103^ / 

‘ formal,* how to build 994 mosquito destroyers: . V 

how to “cure” * 995 northern states, toy 


informal, how t® build 992 


straight-sided 996 

construction of 98^ 

for tropical fishes 1010 

most satisfactory 1004 

copper sulphate, how to 
use 1019 

cracks: 

how to prevent 996 

how to repair 993 

crayfishes 1021 

dead leaves, effect of 1008 

depth 989 

drain 999 

draining: 

with fishes in pool 1001 

in fall 1039 

fishes: ^ 

best kinds* east, middle 
west, west 1034 


diseases of, in pools 

J026, 1027 
blister disease and 
blue-green algae 1033 
how to eliminate 
I 1032 

Saprolcgnia, how to 


tropicals 1035 

parasites of: 

Argulus, a common 
pest ' 1026 

how to prevent ' 1024 


life history* 1028 

fishes which ^at 1029 

how to destroy 1(^30 

Lernm, a common \ 

pes^ 1026 


how to prevents 1024 
hdW to destroy \lp31 
taking indoors in winter* 

1037 

best time to remove 1038 


deaths due to re- 
moval 1040 

tropicals for * 1025* 

when to introduce 1022 

formal distinguished from 
informal ‘ 991 

frogs m 1021 

green water 138 

ice breaking 1037 

kinds of 988 

leaves, dead, effect of 1008 

locmion, best for 1007 


yteat 1027 lotus 1013 

dyi^ when. taRen*in- margins: 

"Boc-s - 1040 how to arrange 1017 

enemies of in pools 1042 how to plant 1018 


feeding imwinftr 4P^1 metals, dangerous 1002 

freezing! 1037 painted greep 100 

Gq^feijs friants for 1011-102C 

aj;:"^ov mosquitoes • ! tst for pooli 1013 

ana aphids 1043 besl for mau^.'*; 1018 
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. «)ol {confd) 


• bei^V^y to Introduce • 

1015 

numbeiAf 

1014 

plant boxes: 

size 

1015 

•* .. material for 

1016 

scum, how to destroy 
sewer drain 

101^9 

99a 

Stone Pool: 

how to C9nstruct 

997 

Tar Paper* and Asphalt 

• 

Pool: 

• 

how to construct 

1003 

Tile Pool: 

how to construct 

998 

tiling green 

100 

turtle's in 

1021 

Vkt^ria regia: 

introduced into Europe 

447 

for large pools 

1013 

water: 

draining, standpipe re- 

moved 

1001 

how to supply 

1005 

runoing not necessary 

1006 

siphoning out 

1000 

to circulate 

1006 

waWer lilies 

1013 

new soil for 

1020 

protecting against ffost 1039 

time to plant 

1011 

tropical 

1012 

water snakes in 

1021 

when to start 

1011 

Garden Tub: 

how to start 

1044 

Goldfishes, how many to 

introduce 

1045 

Garibaldi: habitat, colors 

876 

Gasteropclccus stcrnida , 

f 282-284^87 

Gasterostcus amweatus j 

f • 

}S2, 91% 92] 

Ipfe23 


Geophagus braj^ensis S4S-S47 
Geophagus^ gymmgenys: 
habita^ 548 

colof s, size, breeding* re- 
quirements, foods, dis- 
position * ’ ^49 

Ghost Fjsh, see Catfish, Glass 
Ghost Fish,^see Knife Fish, 

Black 

Gidbonsia elegans 876 

Cilbert^s Blenny, see B 
Gillichtkys mirabilis 894 

Git ar dims metallkus: 
habitat S86 

bregiing habits, size, 
colors, foods S87 

Gladiunculus bispinosus 

902, 919, 920, 921 
Glandulocauda incqualis 277 

Glass: 

alters pH of aquarium 939 
drums, uses for 94 

made by Egyptians 89 

Glass Catfish, see Catfish, 

Glass 

Glass Fishes 457-462 

Glass Worms, what they are 213 
Gobies, Philippine 12 

Gobiosoma bosci 882 

Goby: 

what it is 873 

Atlantic Coast: 

Emerald of the Si* 900 
Naked 882 

Pacific Coast: Longlawed 894 
Spotted, g^e Sleepeil^ 
Walking, see Slud 
Golden Ide:‘ - 

h|j3itat ( 78, 697 

in America 697 

colors, longevity# 


)lors, ion^evitjf 
chSracteristidy 



94 


92 


160 

■657 

661 

C 


4S, 


426 

Ggldfish Bowl, for 

Goldfi^es (G^^eral in- 
form^iJtion) 

, aquaria for 
breeds, see • Goldfishes, 

' breeds • 
color and plants 
color 'changes « 655- 

cover*for aquarium 
cultivated in ponds, in ves- 
sels 

disposition 
dying in aquarium 
egg-binding 
eggs 
family 

fancy first known 
fins 

dorsal absent, paired 
caudal appears 
split 

foods (natural) 

American 
Japanese 

frozen and thawed out 
fry: 

diseases of 
foods for 
gasping 

growth (n'ltural) 
stunted by captivity 
how tq /select 

in America 639, 642 

in Bermuda (brackish wa- 
ter^ [• 938 

in Chn|i , 89, 639 

in Rthbie - 642 

Japan; 639, 641 

in NewiVoi^ 

killed Iw ;h tning 7 7 

live Qfi^'iSwate- ^ 49 

lon^ewjj/ y ^ o59, 660 

monoCTammed 674 


INDEX 


64& 
676 
672 
671 
37 
638 
640 
17 

640 
675 
662, 663 
210, 665 
664 
1037 

668 
667 
31 
658 
660 
644 


Gdldfishes {confd) y • • # 
native fishes to place t^ith 6*76 - 
nervous shock •• ^49 

number bred in the United 
States 

number to introduce 
, petting of 73 

f plants for spawn 172 

popularity 643 

sex distinction . 669, 670 

' shipment of 81 

size ajitained 658 

sleep j 9 

spawning habits ^.666, p69 
tadpoles with 150 

teeth U3 

temperaturl for 677 

types to combine 676 

values of* 655 

variations, why called - 62 

variations produced 638 

Goldfishes, breeds: 

Calico 650 

Calico Telescope 648 

Celestial • 651, 

Chinese Moor 648, 655, 656 
Comet 646, 

Egg-fish 652 ' 

Fantail, Japanese and 

American 645 

Fringetail 647 

Lionhead : 

spears 640 

cnstinguished from 
Oranda 654 

Nymph 649 

Oranda 654 

Scaleless 653 

Shubunkin 650 

Tel^cope 648 

jj!^lj)pscope eye^ appears 64?, 

•Golck;%5hes (marin^ ) Atlantic 
gfiHnsti Apogoiil V, 900 
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Qoldfistils (marine) Pacific 
Coasts Garibaldi 
Goode’s MijJnow 
Gourami, Dwarf: 

kills snails 
i .habitat • 

brewing habits, colors, 
size 

characteristics, longevity 
foods 

Gourami, 'East Indian: 
habitat • . 

colors, hgbits, foods, dis- 
position, longevity, 
giant size 

Gourami, Giant, see Gou- 
rami, East Indian 
Gq^-.ami, Kissing: 
range and habitat 
colors, size, breeding 
habits 

kissing habit 
foods 

Gourami, Mosaic: 
habitat 

colors, size, habits 
Gourami, Striped: 
longevity 
habitat 

colors, size, habits * 
Gourami, Tessellated, see 
Gourami, IMosaic 
Gourami, Thick-lipped: 
habitat 

colors, longevity, size, 
habits, disposition 
Gourami, Three-spot: 
kills snails 
habitat ^ 
colors, size, habits 
^Greeleya rub^o 
Gregorys, tl^ 

Atlantic ^fst 


• 

876 

’Gregorys, the’f%?«^’d) 
Gulf C^ast 

695 

433 

Grunts:, 



Atlantic Coasi 

•900 

153 

Gulf Coast’ 

8§.5 

493 

Grunt, Black (or Cassar) :* 

* 


color, size 

900 

m 

Grunt, Bliie-striped: 


495 

color, longevity 

900 

496 

Gtunt, Red-mouthed: 



Atlantic Coast 

900 

*501 

Gulf Coast 

895 


longevity 

895 


makes noises 

31 

502 

Grunt, White: habitat, colors 900 


Guavina, see Sleeper 
Gularis, Blue and Yellow 



419 


Guppy: 


507 

number of young 

51 


sex reversal, partial 

55 

508 

variations, why called 

62 

509 

hybrids 

70 

510 

in America 

486 


habitat 

603 

505 

named by Gunther, Peters 604 

506 

how pronounefid, etymol- 


ogy of name 

604 

244 

colors and breeds 

605 

499 

size ^ " 

606 

500 

breeding habits^ 

484, 607 


foods 

608 


disposition 

609 


Gurnard 

i82, 891 

497 

gymnogenys 

548, 549 


Gymnotus carapo 

519, 320 

498 



15i 

H 


503 

ffmmulon carboi^j^m 


504 

900 

876 

Hxmulon 

900 

s;8 

Hair-fin, sei GotAim^ 

wee- * 

900 

spot 
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Half beak: 

• 

habitat 

, 634 

breedHjg hal»?i, colors, 

^ize 

• 635 

/characteristios, longevity 636 

salted water for 

637 

Haplochilus cameronen- 

• 

sis • ^ 

419, 424 

Haplochilus rubrostig- 


ma 

411, 4t2 

Haplochromis multi- 

• 

color 

579, 580 

Happy Family Tank, see 

Community Tank 


Hardhead: 

• 

habitat 

436 

colors, disposition, foods. 

size 

437 

Harvestfish 

882 

Hatchet Fishes: 


foods 

282 

temperature 

283 

habitats 

284 

Hatchet Fish: 


foods 

282 

temperature •• 

283 

habitat 

284 

colors, size 

285 

Hatchet Fish, Levis; 


foods 

282 

temperature 

283 

habitat 

284 

colors, s»c 

287 

Hatchet Fill, Marbled 


foods , 

282 


Hehstoma temmincki wt-nSW « 
Hemickromis bimaculatm • 

^ 523-S26 

Hemigrammus caudovittatus 

252, 263, 931. 
Hemigrammus ocelli jer 
Hemigrammus rhodostomus 264 
Hf.migrammus unilineatus 

266, 267 

Hesperoleucas genus ^ 736 

Heterandria formosa'lZ^ 764-766 
Heiffrostighus rostratus *876 
Hippocampus hudsoni^s { 

882-884, 887 


Hippocampus ingens^ 8^4 

Hippocampus novce-kollan- \ 
diae ^ 894 

Hippocampus stylijer ^95 

Hippocam pu9 zoster x 89 5 

Histrio gibba ^ 900 

Histrio jaguar 900 

Histrio pictus 900 

Hog-Choker, see Aeroplane 
Fish 

Holocentrus ascensionis • 900 


Horned Pout, see Bullhead 
Horny head: 

range and habita*t #747 

colors, foods, habits 748 


Hybopsts l^entuckicnsis 

747, 

748 

Hyborhynchus notatus 

744- 

-746 

Hybrid, what it is 


69 

Hybridizing, work done 

in 

70 

Hydra 



what they are 


177 


283 

284 

_ labits, coltfs, 
size' ^6 

Head and T^J^ight: habi- 
^ tat, bi jy a ^ abits, eol- 
^ors, ^fflQoitovit}^ • 26S 
helleri, se^llrfdtails 


how to destroy, fishes 

which eat 178 

Hyphessobrycon bijasciatus 

^ 256, 258 

Hyphesiobrycon flammeus 

^ % 257, 259, 93^ 

Hypnm^brycon nc\erorhab- 

dmT^ ^ 268 
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•^SypheS/tobrycon minor (or • 
minimus) ' 262 

Hyphessobr^con rosaceus 

257, 261, 262 
Myphessobrycon serpx 260, 261 
^Pi^Postomus plectostomus 

381, 3^7 

Hypsoblennius gilberti 
Hypsypops rubicundus 876 


Kelp Blenny, ® 

Kelpflsh (Senorita): range ’894 
Kelpfish, Long-nosed: habi- ^ 
tat, colors, size • " " 876 

Kelpfish, Spotted: habitat, 
colors, swe ' 876 

Killifishes: 


Hysterocarpus traski 840, 

841 

, ^Atlantic Coast 

902 



Florida 

429 



foods for 210,215,768,927 

I 


Gulf Coast 

877 



middle western 

767 

Ide, see Golden Ide 


Pacific Coast 

876 

Indian Chub, ‘see Hornyhead 


salt-water, transferred to 

Infusorian: 


acid water 

938 

>^hat ft is 

218 

southern 

767 

how it multiplies ' 

219 

toy tropicals 

583-631 

how reared for food 

220 

western 

767 

why in hay and lettuce 

221 

Killifish, Bass: 


fouling the water 

222 

range and habitat 

902, 909 

Insects, Aquatic 179- 

-186 

colors, size, homing in- 

Insects, three stages of 

206 

stinct 

910 

Ion, wkat it is 

929 

foods 

910, 927 

Iridio bivittata 

900 

Killifish, Common: 


miridio radiata ^ 

900 

Gulf Coast variety 

877 



Atlantic Coast 

902 


j 


Jack Dempsey: 

habitat 554 

breeding habits, colors,* 
disposition, foods, size, 
longevity 555 

how distinguished from 
Chanchito 556* 

Jewel Fish, seg African Jewel 
Fish 

Johnny Darter /^ee Darter . 


907 


range ajrfliabitat 
breeding habits^sfolors, 
size 

foods 908,927 

distinguished frpm I'resh- 
water Killie 912 

Killifish, Cuban: 
habitat i 426 

nthabils, cffuTSv 427 

r 

fr^sh- 


908 


Johnny / ' 
Jordanella ^jid(B 


spawni 
foods 

Kjllifish, Tr^sh-w^ab 
^in fresh water 
in brackish wai| 
range and haf 


-'4 ^0. *4.^1 colors, size, lon|i^ity 



767 
902 
•9 Pi 
912 
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Killifish, Fresh-v^fr {cont^d) • L * 

•foods ^ f . 912, 927 , , 

, distrriguishsSulom Cfom- Labidcstkcs sicculus^, 796, 797 

•mon*'Killie * • 912 Labyrinth Fishes 463-517 

Killifish, Galveston: habi- respiration 14, 48. 

"tat, color , 877 what they are • 4.6j(, 

Killifish, Little, see Rain-^ Lacquer, fumes from, tffccc ' 

water <Fish ^ ' ^bn fishes 124 

Killifish,. Northern, see iMCtophrys trigonus 900 

Killifish, Fresh-water • Lafayette 882, 889 


Killifish, Ocellated: habi- • 
tat, colors, habits 432 

Killifish, Seminole 429 

Killifish, Small-fin: habitat, 
color, size ^ 876 

Killifish, Southern: 
range and habitat 769 

breeding habits, colors, 
size 770 

Killifish, Translucent, see 
Killifish, Fresh-water 
King Coscorob: 

range and habitat 445 

breeding and other habits, 
colors, foods, size 446 
interesting fa€j.s about 447 
Knife Fish: 

habitat 319 

colors, dispositioi*-.i 320 
Knife Fish, African: 
habitat ^ 317 

S ats 318 

: 

321 

322 

led from 
Pisha 323 
;bac% 

317 

)its JtfS 

rrhus ^88, 389 
37f, 380 


Lagodon rhomboides • 895, 900 
Lar\^, wjiai it is 206 

Larvicidal fishes, see Qarden ‘ 
Pool-fishes, mosquito de- 
stroyers 
La-u-ha-u: 


habitat, colcfrs, scales at 


right angles 


Launce, see Sand Lance 

Leaf-fish: 


habitat 

448 

breeding habits, colors 

449 

characteristics, foods 

450 

Leaping Blenny, see B 
Leaping Fish: 
habitat 

403 

colors 

404 

characteristics, sfze 

^^05 

food of 

406 


Least Darter, see Darter, 

Least 

Least Perch: habitat, colors, 
foods, size 894 

Lcbistc^ reticulatus 603-609 

Leiostomus xanthurus 

882, 889, 895 
Lepomis auritus 826, 827 

Leporinus fasciatus 298, 299 

Lcptocottus armatus 894 

Leptolucania ommita 432 

LeuciscAs orphu^. 678, 691-69% 

hybrids n 70 
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I 

lianded: 

;large number of young * SI 
habitat • 599 

breeding habits, disposi- 
tion, colors, foods 600 
in alkaline water 931 
L/ww,^iue: 

habitat S%1 

breeding habits, colors, 
size . 598 

Limia cauUojasciata 597^ 59^ 
Limia, Dwarf: 

habitat • . 594 

habitsj^olors 595 

characterisitics, size 596 

Lbnia, . Humpbacl^d : 

Vhabitat 601 

r|:efedmg habits, colors, 

*s3ize • 602 

Limit lieterandria 594-596 
Limia nigrojasciata 601 , 602 
Limia vittata 51, 599, 600 
Lionfish, see Turkey Pish 
Little Red-eye, see Sunfish, 
Greeh 

Live-bearers: 


Limia, Huir; lacked 602 

Molly, •Black! 613 

Mosquito Fi^ -^162^ 

Swordtail, Mexican 626 


Live-bearing Pike, see Mexi- ^ 


can Top Minnow 
Lizards, see Terrarium 
Loach, the^ 

Jlongevity 75 

* as scavenger 157 

European species 678 

distinguishing marks 679 

characteristics 680 

foods 681 

Loach, Japanese, see Dojo 
•Loach, Malay: 

habitat 379 

characteristics, colors, size 380 
Loach, Marbled: 
range and habitat 678, 682 
distinguishing marks 679 

characteristics 680 

foods 681 

colors, breeding habits 683 

Loach, Pond, se^ Weather- 


fish 


■•^are not maijimals 40 

Hfffilrine 51^ 894 

number of young 51 

reproduction in , 38 

smallest 

Northern Natives 

759-766, 840, 841 
Toy Tropicals ^3-637 

Live-bearers, regularity in 
breeding: 

American Top Minnow 765 
Girardinus metallicus 587 ' 

Guppy « 607 

Limia, Banded 600 

Limia, Blue^ <*598 

Lmia, Dwrrf 59? 


Loach, Spined: 

distinguishij^ marks 679 

charactertsitcs 680 

foods ^ 681 



Long- jawed Goby: he 
habits, growth of ja| v » 894 

Lophop^tti mncujnt\ 882, 892 

Loricaria fmva:' N v 

family f | 

Jmbitat,^fdl:m, r^^jLcteris- 
tics 385 


“Lowest”* ot anim Us 1 6 

Lucama parva sH] 9w, wST^Ofe 
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Lufiocephalus p^er S16, 51? 


Lungfis|ies ^ ^ 14 

nLutianus^an^i^ 895 

Lutianus dpodus ® 900 

Iji 4 ^U%s cornutvs * 719-721 


Ly thrums aUrtpes 21, 751, 752 

M 


MiruUnus caroUnus 8J82,.891 
MesogontsHus chmtodon* . 

Sll, 817-819 
Mesonauta insignis 552, 553 
Metals, dangerous to fishes 147* 
Metynnis maculatus> 

^habitat, colors, size, ' 
f position, longevity 280 
how distinguished from 

M, roosevelti ^ 281 

*Mety finis roosevelti: • 


Macropodus chinensis 473-475 
Macropodus cupanus dayi 

471, 472 

Macropodus opercularis , 

466-470, 475 

Mad Tom, see Catfish, Tad- 
pole 

Maggots, how to breed 210 

Malay Loach, see Loach, 

Malay 

Mangrove Minnow (Ber- 
muda) 907 

Marbled Angler 900 

Marine Aquarium, see Aqua- 
rium, salt-w^r 


habitaj:, tolors, breeding 
.habits, size, disposition j279 
how distinguished fr^m I 
M. maculatub • * 281 

Mexican Top Minnow: \ 

habitat ^ ,5il3 

colors, size, longevity, 
breeding habits >584 

characteristics v 585 

Microgobius lacustris 12 

Micropanchax schccllcri 4 1 8 
Microperca punctulata 12, 800 
Micropoccilia: 

habitat < 591 

breeding habits, size 592 


May fish (Fundulus majalis)^ 
see Killifish, B^s 
Mayfish (F, similt^J^i^ahi- 
tat, colors^ze * 

May Fly: 

how to kinguish . 


colors, characteristics 5^3, 
Micropoccilia branheri 591^ 

Micropoccilia paroc 591-593 


how to 
larval V 
Mealwormi 
Medaka; 
habitat 


how to breed 


Medium, o^er 
M elanotcemcSfii 
Mendeli|Nj^ 

ridizini 


877 

i 180 

Microspetthodon 

IJillerJs Thumb, see Sculpin, 
Fre^-water 

Miller’s Thumbs: 

900 

207 

number of species 
characteristics 

834 
83 S 

417 

breeding habits 

836 


where to find 

837 

418 

Mimagoniates microlepis 
Minnow: 

278 


tgrans 

iritance:* 


fisheg called 
s^i}:able for aquaria 
Minn^, Blackfin:. 
beauty 


740, 767 
7 
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jyijnpSiy, Blackfin (cont'd) ® 
.rangp ^nd habitat • 75 1 
colors, h^Jfits, size 752 

Minnow, Blackhead, same as 
. Minnow, Fathead 
J^Unnow, BUint-nosed: 

rdll^ij 4kiid habitat 744 

breeding habits, foods, \ 
colors, size 745 

distinguished from Min- 
now, Falhead 746- 

Minnow, Brook, see Dac^, 
Black-nosed 
Minnow, Desert, see D 
Minnow, Cverglades, see 
American KlaCg Fish 
^ Mtonow, Fathead, ^distin- 
^shed from Minnow, 
B^nt-nosed « 746 

MiniW, Goode’s: habitat, 
col^, disposition, size 433 
Minnow, Hornyhead 747, 748 
Minnow, Long-mouthed, see 
Dace, Rosy 

Minnow^ Mangrove, see Man- 
grove 

J^mow, Mud, see Mud 
^Riinilgw, Pin • 712 

Minnow, Pursy, see Sheeps- 
head 

Minnow, Redfm: 
beauty 

range and habitat 749 

colors, habits, size - 750 
Minnow, Satinfin: 

range and habitats 742 

colors, disposition 743 

Minnow, Sheepshead, see S 
Minnow, Spotted, same as 
Minnow, Blunt-nosed 
]\Hnnow, Star-h^ded: 

range and habitat film 

color, size ?72 


) — h 


Minnow, Steel- l^lored, see 
ErogaloQ ^ , 

Minnow,^Top, sd^Aidferigaif 
Tof) Minnow; see Top 
Minnow 

Misgurnus anguillicau- 

data . * 377, 378 

Misgurnus Jossilis 

157, 678-681, 686, 687 
Mi^stichthys luzonensis 12 

Mosnkhausia oligolepis 269 
Mollienisia: 

Gulf Coast 877 

Mollienisia formosa, a hybrid 70 
Mollienisia latipinna 610-614 
M ollienisia velifera 6 1 5-6 1 7 
Mollienisia sphenops: 
range and habitat 618 

colors, breeding habits, 
size, longevity 619 

Molly, Black 613 

Molly, Giant Sailfin: 

habitat 615 

colors, size, habits, lon- 
gevity 616 

how distinguish W from 
others 617 

Molly, Sailfin:.. 
number of }/)ung 51 

range and ^^abiti L intro- 
duced into Hawvii 610 
breeding^ habits, col^s, 

stetf 611 

characteristics, long ^ vity 612 
foods 614 

Molly Millet: colors, \ ze 900 
Molly IN'fill ,'t&e: lejjj^e the 
, water y” 

Mon^andlt^r^nsis 2\ 7’49, 750 
MUnocirrhus polyacanthus 

• ^ 1 ^ 48-450 

Monodhctylih argtnteus 
J^tbntereya recalva 876 
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Mponfishes, see Ji^tys, see 
• Silver Mc^nfx^n r 
uMogriSfi JdiJSWiabitat, cqjor, 
dlsposifion, size, named Ky 
/ JLinnaeus 

Mos^ito destroyers, see 
Garden* Pool, fishes , 
Mosquitoes: 


894 


Mad Minnow, Western ( cdjiifd) 
breeding habits, colors, 
foods, size 

distinguished from Mud 
Minnow, Eastern 
characteristics 
Mud Skipper: 


as food 205, 

206 

* for salt-water balanced 

nutriment in 

663 

i 

aquarium 

Mosquitofish: 

habitat, foods, colors. 

range, habitat, artificial 


‘'size habits, require- 

distribution 

759 

, ments 

colors 

760 

Mummychog, see I^iJiie, 

disposition 

761 

Common 

breeding habits, sex dis- 


Mussel, fresh-water, as clari- 

tinction 

762 

fier 

foods 

763 

Mussel, salt-water, as cJari* 

Gulf Coast 

877 

fier 

Mousefishes 

900 

Muttonfish, Gulf Coast 

Mouthbreeders, Egyptian: 
habitat 

579 

N 

breeding habits, colors, 
disposition, longevity. 


Nandidae: 


sex distinction, size 580 

Mouthbreeder,1-arge African: 
habitat 581 

breeding habitSL colors, 
foods, size \ 582 

Mud Bass, se<>»Sunnsh, Mud 
Mud Minnows: 
leave tl^ water 
distin^piPra?brs 
Mud Minrmw, Eastern:^ 


range ^ar i habitat 
breeding habits, crfors, 
foods,feize\ ' ^ ^ 

• .-^sfeasC^teilstics i 
distinguished from fiiid 
Minnow, Western 
MudM^pnpw, Western-c 
*»^^nlJ^and habitaf ^ 


15 

23 

753 

754 

755 

' 7^7 

756 
\ 


what they are, habitat 
characteristics 
breeding requirements 
Nannostomus: 
characteristics 
foods ^ 

N^nqfitomus anomalus: 
habitat 

breeding habits, colors, 
size 

Nant ostomus aripirangen- 

St. : 

h.ibitat 

» breeding habits, colors, 
size 

Nanno§tomus marginatus: 
range v 


1S7 

757 

14 


872 


872 


^*56 

.' 8^4 

895 


440 

441 
44’ 

300 

301 

306 

307 


302 

303 


304 


c colors, size, requirements 305 
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Nqnt^di^mus trifasciatus: • 
range' . ^ 308 

breeding b»bits, colors 309 
Native Fishes, see Northern 
. Native Fishes 

Nemachilus Imbatulus 678-683 

198 


Nest Builders: 

Brackish Water Stickle- 
back V 913-923 

Bubble-nes*t Builders 463-510 • 
Catfish, Armored • 390, 591 
Cichlids S 18-582 

Northe rn Na tive Fishes V02 
'lewts, see Terbium, Sala- 
manders tX 
Ii:otine, see Tobacco 
^OLt'wis kcntuckicnsis 747, 748 
lomenclature, laid by Lin- 


naeus 63 

forth Atlantic fishes 882 

lorthern Native Fishes: 
aquaria for 
best for aquaria 
collecting 

community tank for 
Jjve-bearing species 
■•nijt building Species 
number to introduce 
shipment of 
temperature for 
forway Haddocks: numj^ 
of young 

"^oiemtgonm crysolti(cas j 

720, 732)^33 

Vothobranchius: fishes called.i 
foods and habits |25 

Vothonotus camurus 21, ^00 
Votoplerus noMterus 317, 3^ 
Votropis umbrcuilis atripes \ 
* , 21,7^1,752 

Voturus flavus 779, 783, 78‘4 


92 

700 
849 
848 
703 
702 
108 

81 

701 

51 


Nu-ku-nu-ku: J-^bitat, col- 
ors, foods ^ 894 

O . 

O’Brien Aquarium Tester ‘ - 


’ 930, 934 

Ocyurus chr^surus 900 

Oligocepkalus cceruleus * 800 

Ol^ocottus maculosus 876 

Ophiocephalus striatus 514 

Opsanus tau 882, 893 

Orfe, see Golden Ide 
Orthopristis chrysopterus 

, 895, 900 

^sbeckia scripta 900 

Osphromenus gourami (or 
olfax) 501, 502 

Ostracion sebx 894 

Otodinus genus: 
family 381 

habitat, size, form 386 

Oxygen in aquaria: 
how to provide 121 

by aeration 125 

from plants 114, 160 

Oxyjulis calijornicus ' 876 

Oysterfish ,» 882 


Packypan^jlw/playfait\ 415, 416 
Paddle-? in, see ClmTSflC^, 
Swordt|il 

Paint, fumes from, effeit cn 
fishes I 124 

Pampano^ sj^PbiAfiano 
JPanckax, Bi^: 

raijge habitat > , ' 407 

spawning habits, colors, 
siz(^ faods, dispcsi^on ^408 
bred m alkiiline water yST 
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Panchax blockii^ 409, 4l6 

t habitat; * ^ 

colors, spaT/ning and other 
habits, sex distinction 
bred in ^alkaline water 
Panchax, Dwarf or Madras: 
habitat • 

spawriing habits, colors, 
disposition, foods, 
size 


413 

414 
931 

409 


410 


Panchax lineatus 


411,412 asites« 


Pa1*adisfe Fish, Round Tatf ' ^ 
habitat 473 

breeding habits, colors, 
size 474 

how told from Paradise 

P/iralichthys dentatus 892 

faralichthys oblongus 882, 892 
Parasites, see Diseases — 
flukes, leeches, c:c.; see 
Cjarden Pool — fishes’ par- 


Panchax, Lined: 


Parrotfishes: « 


habitat 

411 

Atlantic Coast, ' 

i90C 

spawning habits, < 

colors, • 

Gulf Coast ' ^ * 

\R95 

foods, size 

41^ 

Parrot, Green/ ?6n^evity 

900 

Panchax panchax 

407, 408 

Pearl Roach, see R 

\ 

Panchax parvus 

409, 410 

Pencil Fish: *■ • 

' \ 

\ 

Panchax, Playfair’s: 


habitat ^ 

310 

habitat 

'415 

colors, size, characteristics. 


habits, colors, disposition, 

habits 

311 

size 

416 

Perai 

249 

Pandaka pusilla 

12 

Perch, Least: habitat, size, 


Pandaka pygmoca 

12 

color, breeding habits 

894 

Pantodon buch^olzi 

75,392,393 

Perch, Rainbow, see R. ^ 


Paradise Fish: • 


Perch, Red, see Sunfish, 


sex reversal 

55 

Scarlet 

^ ' 

kill snails > 

153 

Perch, Viviparous 



in America, 1911 
hardiest 
habitat 
colors, 
breedi^] 
e tinction « 

intereeting features, lon- 
gevity 
foods 

^t9#?&ld from RouVd Tail 
Paradise Fish « f 
Paradise Fish, Albino 
Par^^e'^'^ish, Day’|: 

breeding habits, colors 


Periophthalmus kcdrcuteri 

14,48,872 

Permanganate of Potassium: 
for st^*»‘nizing fresh-water 


468 


469 

470 


■t 


75 

67 


fishes,- 

106 

foryterilizing plants 

103 

sp^'iUrated solution 

972 

w<^ak solution 

107 

pHf 


^ents altering 

939 

/and spring waters 

" 931 

^ and the ion 

929 


471 

4v 


ganger of, unnecessary for ^ 
fresh-water aquarium 93 1 
dye test 
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H i^ct^t'd) !^irate Perch (cont^d) • 

‘^lecttolytic test 941 breeding habits, 

for fresh-^ater toy fishes 938 siz^ ;788^ 

how developed, origin of facts concerrjiDgy-^ *789 

symbol \ 928 foods, longevity* 790 

-ioCJbra^jJJwater 936 Plants, fresh-water 

of lafST^ter 9.^ best -for aquarium: 


of sea water 93J 

principle applied to aqua- 
rium IW 932 

reaches Amateur aquarist ^930* 
toy fishes bred in alHaline 
water ^ .93 1 

what 

Philippine FSlte 12 

^hytichthys 876 

Pigfish, see Gront, Red- 
moUthfed " 

^igmy Pyrrhulina, sCfe Ra- 
chow’s PyrrhuUna 
Pigmy Sunfishes, see Sunfish, 
JPigmy; see Sunfish, Pig- 
my, Everglades 
^ike-head, IPretty: 


habitat 516 

colors, size, temperature 517 
^^melodella grqcilis 381, 384 

promelas 746 

Pinfish (Sailor’s Choice): 

Atlantic Coast 900 

Gulf Coast 895 

Pintano: habitat * 894 

Pipefish, Atlantic: 
habitat ^ 882 

foods, habits, family, ran3||S87 
Pipefish, Common R94 

Pipefish, Louisiana 
Pipefish, Short-nosed %94 • 
Pirarffias 
Pirate Perch: 

*range and habitat 


floating ^164,172 

rooted, 

narrow leaved 
fuzzy leaved 
small leaved 
broad leaved 

slender, willowy 1 64, 1 6 7 
Bladderwort captures fry 1 74 
catching spawn, best for: 


fishes in general 165 

toy tropicals 229 

circulation in 168 

daintiest 171 

do better with fishes 159 

Eel Grass 164, 175 

electric light: 

effect of 118 

on overcast (J^ays 160 

fishes can live*without 158 
function performed by 160 
hardiest ' 167 

Hornwort distinguished 

from MiloilsS 166 

how to introduce 103 

[gravel*^ 161 

in^Uand 161 

[soii i62 

manufacture carbohy-* 
dr^esl 160 

most Deaj *if uT* 173 

not necessary iSST 

^?iyg«ii^»l!l 160 

oxygenators, best 169 

resq^atloi^of 160 
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PlaRts, fresh-water {cont*d) 
sterilpp^:?^'^ ^03, 

f straggly^ 
turn brown 

Vallisneria, distinguished 


959 

163 

*163 


Ponfeceiitrids: 

Atlantic Coast, disposition 900 
Gulf Coast ^ « 895 

Pacific Coast 876, ^91 

Pomacentrus pavof 894 


from Sagittaria 

170 

Pompano, Common' - 


Plants, salt-water 


North Atlantic, famlij^’^ 

■-382 

Eel Grass and seaweeds 

175 

|fspawns in Texas waters 

895 

Flame Weed, red alga. Sea 

8^1, 

Gulf Coast 

895 

Grass, Potamogeton 
Viva: 

Pompano, Round 

Pools, see Garden Pooljy 

882 

Atlantic Coast 

861 

Porgies: 0 ' 


Pacific Coast 

875 

Atlantic Coast , 

900 

Platvpcjccilus maculatus 620-624 

Gulf Coast - . 

895 

PlatypoccUus variatus ^ 

620 

Porkfish: colors, Ton- 

1 

Platy, Blue: 


gevity . f f 

900 

variations, why called 

62 

Poronotus triacariv^HS 

882 


hybrids 70 

red variation 245 

habitat 620 

variations 620 

how breeds are produced 621 
sex distinction, size 622 
breeding habits, tempera- 
ture ^ 623 

foods • 624 

tumors in hybrids 627 

bred in alkalineVater 931 
Platy, Moctezuma 620 

PoRcilia vivi^fa 1 51, 588-590 
Pxcilobrycop auratns 310,311 
Poedlobryconcqms 
habita/ 

brjcS^ig habits, colois, 
sizcff disposition 
PoRcilobrycon tmilasSliatu^: 
habi^ ^ .| 

coWfsTsize, charactwistics 313 
Polyacant^s dayi * / «t71/»4J2 
Polyacant hi s ( Leaf-fish ) 

^ . •448-450", 

Pofycen 


Potassium PermangLrte,'sec \ 
Permanganate of Potas- 
sium 

Prionotus evolans 882, 891 
Prionotus strigatiis 882, 891 
Prist ella riddlci 252, 267, 270 
Pscudocorynopoma dorice 

S15, 316 

Pseudopleuronectes ameri- 
canus ^ 882, 8112 

Pseudopriacanthusaltus 
Pseud oscarus guacamaia 900 

Pscudosfjrus plumbcus 900 

Pterodiicus Icvts 282-284, 287 


312 


314 


312 


Ptero' *>sxnlitans 
Pter \i)hyltU^n altum: 

dis^guish&l from cimekei 
vflid scalare 

)phyllum cimekei: 
iscalled scalare 
istinguished frpm scala^z 
and P. altum 
SSive 


894 


^ ' I j:are « 

Tycentrus schomburgki y breeding age 

445-4\[ \ Bred in alkaline 


wat^u* 


574 

575 

568 

574 

575 

931 
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Hter^Ayllum scalare 
Pudaiigwife, size 
Puffers: •• 

Nortn Atlaijic 
, range, hm}fm 
Giilf ‘®<5ast 

Pumpkinseed, see Sunfish, 
Common 
Pungitius4>niiji^tius 794, 795, 902 
Pupa, whart it is 206 

Pyrrhulina filamentofa^29^^ 295 
PvrrhulincL rachomana 296. 297 


• 468^576 
^ 900 


31 

882 

890 

895 

t 


RabiruDia 
Rachovia brevis 
R achow ’s Pyrrhulina : 
habitat 

breeding habits, colors, 
size, disposition 
Rainbaw Fish, see Guppy 
Rainbow Fish, Australian, 

• see A 

Raii^ow Perch: habitat, 
coIc)rs, habits 
Rainwater Fish: 

Gulf Coast 
North Atlantic 
range and habitat^ 
colors, size, spaWhing se^ 
son 
foods 
Ranatra 

Rasbora daniconia^ 
haii^at 

brcOTii^fmabits, colorj, 
siz^ foods, longevity 
^ow dislmguished from 
R. Sipped 


900 

394 

296 

297 


894 

877 
902 

905 

906 
90(k*927 

8S 


X' 

•.,a 


'Rasbora elcgans: ^ 

habita* , 360 

breeding habits;^'^^rs; . 
siie, foods, longevity, hoW 
distinguished from other 
Rasboras ^ * 361 

Rasbora hcteromorphCt: 
habitat * 356 

breeding habits, collars, 
size, foods, disposition, 
longevity 357 

Rasbora maculata 358, 359 

Rasbora, Spotted: 
habitat 358 

bleeding habits, colors, 
size, foods 359 

^Rasbora, Striped: 

habitat 362 

breeding habits, colors, 
disposition, size, foods, 
longevity 363 

how distinguished from R. 
daniconia 366 

Rasbora taeniata 362, 363 

Razorfish: Gulf Coast 895 

Redfin, see Dac^ Silver 
Redfish: range, size, longev- 
ity 900 

Reef Fish 900 

Rhinesomus triqmUr 900 

Rhinichthys atron^us 

• •w ^19, 726,727 
Rhodcus sert^S^^" \ 688-690 
Rissolajnarginata 895 

River Chub, see HornySbad 
Rivulus geius: 
fisl^ cAl€d"Rivulus 
d/^osit%n of 

tempera^tire to 
size • 

self distinction 
' characteristics 


394 

395 

396 

397 

398 
m9 
400 
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Rivulus genus (coni’ d) 
breed^ia^ habits andce- 
I .qmre^As , 401 

longevity . « 402 

Rivulus cylindfaceus 394, 397 
Rivulus dorm: 

habitat" ’ ,394 

sex diistinction ^ 399 

‘Green: - 

habitat * 3^4 

temperature 39/ 

Rivulus harti 403-406 

Rtvulu^ ocellatus: 

habitat 394 

sex distinction , 399 

Rivulus santcnsis: y 

habitat 394 

sex distinction 399 

Rivulus strigatus: 

habitat ^4 

sex distinction 399 

Rivulus urophthalmus 403-406 
Rivulus xanthonotus: 
habitat 394 

size 398 

Roach, Commotl: 
distinguished * rom Dace, 

Silver v* 720 

range and habitat 732 

colors, size^^awning hab- 
its, fooj^ longevity 733 
Roach, Pean: , « , 

numbeii ofr e>ggC *^* 50 

i ntpad /ced from Great 
^^iyin 734 

breeding habits, loiteevity, 
colors, food^,*srz? V 735 
RoaohstfWesl Coast ^ ^ 736 

Rock Fisl^ s^ Mud«]^i;g^ 
now, Ea^i^n y "" 
Rock-^uT/^nny: habitat, 
c.j4iwifi^.^gevity , sfet 876 

Roosevcltiella ntger 


^4 

399 

403-406 


Ro^ifemi: r 

what they are 217 

how to rear * » t7p{ 

why in hay and ,lettu^ 32^! 

rubrostigma f ’ 4 A 1 , 4 1 2 
Rudd, see Roach, iPe^l 
Rupiscartes atlanticus^^ 876 


Sailor’s Choice, see ?Msh 
Salfftnan^ePs, see Terrarium 
Salariichihys textilis ^ j900 

Salt'Bath, right w ^ to g ive \987 

Salt-Water Aquy’^iii, see 
Aquarium, ^^-Water 
Sand Darter, see X^rter, Sand 
Sand Lance or Sana' Eel • 
habitat 8^2 

breeding habits, range 885. 

distinguished from young 
Eels 886 

Sargassumfishes 900 

Satinfin Minnows, see Erogala 
scalar c: , 

kills snails 153 

habitat 568 

colors, sex distinction ^ IW 
breeding habits 570 

facts ^out, size 571 

food^of 572 

lo^'fidtv 573 

d^itinguTJ^d from P. 

\i0neket^\d. P. altum 574 

brdf in alkaline water 931 



Sccd^inius crythropthalmus 

735 


734, 735 

736 

Sca^s bollmanni 

895 


Sc^us cmrulehs ^ 

- 900 


arus croicensis 

900 


^rarus ^evcrmanni 

85^5 

876 

S^us punctulatus 

900 

2^ 

Xc(zr«5 vfdUla 

onn 
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SsdJili^gus argus: hab^t, , ^Sea Horses, Gulf Coast: 

872 
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coY^, disposition, fo( 
/Scavenger^: • 

necessary? 

de^iwle V 

Schilbeode^^^inus 779, 785, 786 
Schoolmaster: range, color, 
longevity ^0 

Sclcrotis miniatus 824, sIS 
Scorpionfishk see Turkey 
Fish 

Scotch Pofgy 
Sculpin, Fresh-water: " 
range aftd habitat 
colors^ size, eco- 
nomic miwrtance 
Sculpms, Atla^ic?: 
Sculpimjjjfemy 
range, size, habits 
Sculpins, Pacific: 

Sculpin, Artedi’s Lined: 
habitat, colors, charac 
teristics 

Sculpin, Greeley’s Red: 

habitat, colors 
Sculpin, Smooth: range, 
size 

Sculpin, \W)olly: habitat, 
^iglors, size 
Sea Anemones: 

Atlantic Coast 
Pacific Coast 
Sea Horses: 
feeble fins 
make noises 
fry like parents 
petting of 

Sea Horse, Australian 
Sea Horses, Atlaiftic: 

reqlj^^^AsiNaa^ foods 
• lorfgWtt^ r^nge, interest- 
ing characteristics 
family. 


Sea Hprse, Frilled, habi- * 
tat . 895 

149 S^ Horse, Pigmy, Habitat 89# 

150 Sea Horses, Pacific Coast: 

Sea Horse, Giant, range 894 

Sea Robins: 

walk 15 

habitaL^^^ 882 

• habi^^ange 891 

•Sea Sifuirts 864, 870 


900 

Sea Turtles, young 

1067 


Sea Water, Artificial 

8S6 

• 838 

Seaweeds, see Plants, salt- 



water 


839, 

^Sebastes marinus 

51 


^Sebastes vivtparus 

51 

882 

Semotilus atromaculatus 


888 

719, 728 

-731 


'N&afiorita {Gibbonsia) 

876 


Senorita (Iridio) 

894 

- 

Senorita {Oxyjulis): habi- 


876 

tat, color, size 

876 


Sergeant Major, Atlantic 
876 Coast: color, disposition, 

habitat, longevity, size 900 

894 Sergeant Majoi Pacific 

Coast / 894| 

876 color, disposition, habitat 876 

Serrasalmus rhofgbeus 249 

869 Serrasalmus sptlop^ra 249 

874 Sex Rever^ see Fishes 

Sheepsheaf^nnow (or 
Lebtas): 

Gulf*Coast ^ » 877 

46 North -Vlantic, in brack- 

73 is/a water. 902 

894^ ' rapge and haBitat 903 

^iolors, size, bidding hab- 
SfiS-mT* ilS^dfepositifl * 

> . foods. ' 

■€|‘ Shintr, Coinmon, sdi|y^-', 


18 

31 


904 

927 


Silver 
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900 


872 


882 


894 




Shiner, Golden, see Roach, 

Cominpg^ c 

^Shippiiifjisfe Fishes, traijs- 
portation . 

Shoemaker 

Shooting Fish, see Archer 
Fish . ' 

Siamese 'Ifl^hting FisJj, see 
Betta iplendenr 
Silver Chub, see Dace, ft^med 
Silverfin, see Dace, Silver 
Silver Finger 
Silver Moonfish: 

Atlantic Coast: family, 
young 

Pacific Coast 
Silver- 

sides 434-437, 796, 797 
Silverside, Brook: 
range and habitat 
colors, foods, size 
Sinarapan 

Skipjack, see Silverside, Brook 
Sleeper (Guavina): 
range and habitat 
colors, distinguished from 
Dormitator \ 

,fSleeper (Spotted Soby) : 
range and habitat 
colors ^ & 
characteri|jrics, foods, size, 
longevity 

same as D, latijions 

Slip^r^fck (Sand Eef) 

‘ 882, 895 
Slippery Dick (tropical):’^ ^ 
longftviiy, size \ ,900'<ii. 

Snails, fteg^-w^er: - -- 


Snails, &esh-water {cont'^'j, 
killea by beetles an%-' 
bugs • . 

killed by fishes^ , 
killed by lightnCng 


** 


kinds commonl^Q^ 




797 

12 


846 

847 

842 

843 

844 

845 
948 


kinds to collect 
©plants eaten by 
^reproduction, egg layers, 
live-bearers , 
sexes of 

vdue of* ^ 

Snails, salt-water 
Snake-head 
habitat 

breeding haljib 
teristics, colJl'i^ size 
Snake-head, Stripedt h;^,bi- 
tat > 

Snakes, see Terrarium 
Snappers: 

Atlantic Coast 
Gulf Coast 

Solution, saturated, what 
it is 

Sow-bug 

Sparisoma abildgaardi 
Sparisoma flavcscehs 
Sparisoma hoplomystax 
Sparisoma viride 
Specie Ifnd species 
Spho^^es maculatus 
SphA^oides spcngleri 
Spiny«oxfish 
Sporty' what it is 
Spot: 

Atlantic Coast 
facts about ^ 

Gulf Coast 


77 . 

153 

154 
152 


155 
153 
1,51 
864, ^71 

S\4 

Si's 

514' 


900 

895 

972 

211 

900 

900* 

900 

900 

71 

890 

895 

882 

68 


882. 


algae eater^ ' 151, IS*/^ §quirrelfish„ia!edr"ii. 
as sca^t4n#ers 1 50 , '—color,* facts about 

"^gazer. Little, see ^ulpin. 


as s^ii^t^ars 
food and care 


150, 

154 

\ 


882 

889 

895 ' 

900 


Fresh-water 



St^r|[az|r (marine): habitet 
Starryrlpwzks, colors J 
Stigastes • • 900 

Stenarchus albUrons 321-323 

•Sterilizing: \ 


aquarium^ . t^Csh- water 
aquarium" (fresh- and salt- 
water) after disease 
fishes, fresh-water 
fishes, t^jppkgj Atlantic 
plants y 
Sticklebaclft: 
food for fry 
spawnfjj^Jiabits 
destroying^ ^ 
foods of, eSblj^iqjic impor- 
tahce 

how dis^yjil^ished 
Sticklebacks, brack isk water 


'INDEX 

§82 * Stickleback, Nine-spined 

900 Sticklebaok, Three-spinejd: 
in br^pkish water ^ 
disringuished from f^our- 
spined 

range and habitat 
breeding habits, coJ^s, 
disposition, size,^ *^- 
gevitjr" 

Tood^ 

'Stickleback, Two-spined: 
in brackish water 
distinguished from Four- 
spined 

raqge and habitat 
breeding habits, colors, 

. longevity, size 
foods 

Stone-roller: 


101 

9 
1 

899 

lO^ 


913 
913,*914 

914 


915 

916 


443. 


. 902 , 

919 

922 


923 

927 

902 

919 

920 

921 
927 


JldLKlailb WcltCl » 

902, 913-923, 927 ""^’Hfenge and habitat 
Sticklebacks, fresh-water colors, size 

791-795 

economic importance 791 

Stickleback, Black or Brook: 
range, 791 

breeding habits, colors, size 792 


characteristics, foods 793 

Stickleback, Ekstern, see 
TwSiftpined 

Stickleback, Four-spine^J 
in brackish water 902 

range and habitat 917 

colors, breeding habits, 

longevity, size ?18 

distinguished from Two-’^ 
spined and Three-spined 919 


interesting characteristics, 
foods, longevity 
Suckers: kinds for aquarium 
Sucker, Brook: 
range and habftat 
spawning habis, colors, 
foods, size, -Economic 
importance 
characteristics % 

Sucker, Chub: 
range and^.ljabitat 
colors, foods* 
distinguished from 
Black-nosed 

Confmon, see Sucker, 


737 

738 

739 
712 

716 


foods 

Stickleback, Nine-sj3ined: 
ranMp Amy^ca and Eu- 

* breeSfMnd •other habits, 
colors,isize, longevity 
Stickleback, Ten-spined, see 


Sacramento 

794 ^cker, Wll|te, see 3|i£Ker, 
- * Brook • ^ 

TvS Sunfiifles, >ftrth AmeMan* 
Tjeauty 


717 

718 

713 

714 

^15 


718 

712 


21 



Sunfishes {confd^ ^ 

^ails 153 

inte^tlhg features 809 

foods , 210;2Wi,810 

which to keep together 811 

Sunhsfi, Bass, see Sunfish, 

. Mud - * 

Sunfish, •^lack-banded, see 
chmtmon ^ t 

Sunfish, Blue-spotted^i^ 

Sunfish, Diamond; set^ 

Sunfish, Green 
Sunfish, Brilliant, see Sun- 
fish, Long-eared 
Sunfish, Common: 
petting of by Thoreac 7^ 
range and habitat, ac- . ^ 

climatized in Europe 820 

colors, foods, nesting hab- 
its, disposition, longev- 
ity, size 821 

Sunfish, Diamond: 
disposition 811 

where to find, colors, size 814 
how to breed 815 

Sunfish, Greene 
range and hajbitat 822 

colors, foods, Size 823 

Sunfish, Horned-eared, see 
Sunfish, Reil-breasted 
Sunfish, Li^e: 

disposition ^ 811 

where to find, fckg, how dis- 
t}D| Mished from Dia- 
•Tnipid • 816 

Sunfish, Long-eared* ^ 

range . • ^828 

CQ|gr% disposition, longer- ^ x 

sJTfish.^y.e’r • 

SiinfidrT^^J^d: 

range and habitat ^0 




see 



SimfisJ* Mud {cont^d) ^ 

size, food, long^ty f31 ' 
Sunfisk Orange-sp^tjed: 
where *0 find ' ^ 832 

colors, 4ze, d^osition, 
habits! lon^it]; ^ 833 

Sunfish, Pcucock: " 

disposition 811 

range and habitat 812 

colors, breedingMbits, 

longevity, sfze^&ds 813 

Sunfish^, •Pigmy: bried in 
captivity 
Surtfish, Pigmy: 
range and 

color, size, ^d^wsition 
distinguish5i\Dnj Sunfish, 
Pigmy (Evergla!|lesJ>. . 
Sunfish, Pigmy (Everglades): 
small siie 
range and habitat 
breeding habits, colors, size 
distinguished from Sunfish, 
Pigmy 

disposition 455, 

Sunfish, Red-breasted: 
range and habitat, other 
common names 
colors, habits, size, lor -' 
geyty 

Sunfis^ Red-eyed, see Sun- 
fishlLong-eared 
Su»sh, Red-spotted, see 
sSnfish, Orange-spotted 
Sunfch, River, see Sunfish, 
Red-breasted 
Sunfish, Scarlet: 

range and habitat 824 

colors, haBits, size ^ 825 

Sunfish, 

Sunfish,' Long-jeari^ 

J^fish, Spotted, see JSunfish, 
DiamQnd” 


456 

811 


826- 

827 



44S 


hNJiEX 


MkJ m, IWOJLl 1 Cdll’’ W aLCi 

Surf&SfwJ^Jr niarine 
Sui*geonfish^# 
spine IHhV iack-knifj 

Sweeti«icker*^ 

Swimming Space 
Swordtails: 
kill snails J 

in America* 

Swordtail, ’T^exican: 
sex reversal of female ^ 
sex reversal, why and how 
^ hybrids § 

blaclc, ^iTpd* in-4»lkaline 



Sytnphy^uuuji' ui^lus S77, 578 
Syngnathm arctus . 8^4 

Syngnatlius leptorhyncWi^ .894^ 
Synthetic sea water . '* ^56 

Syrktes affinis • 895 

Syrictes fuscus 

Syrktes^ scovelli: habitbi^ 895 


486 

•55 
56 
‘ 70 

931 






Monte^iKjjf, distin- 
from X, 
montczumcB « 

‘ red, bred in alkaline 
water 

number of young 
sold for Montezumae 
tumors in 
haj)it^t 
varieties 

breeding and other habits, 
colors, fodds, size, lon- 

distinguhjh^ed from Xip/to- 
phoru5\clleri, var. \ 
rachovii% % 

bred in alkaline water 
Swordtail, Montezumae: 
habitat 

breeding habits, colors, 
foods, size 
distinguished from hybrid 
Montezunj^ ^ 631 

Symbiosis, Dp^ftsekftsh^s and 
•Anemt/uer 


631V 

931 
51 
70 
627 
625 
625 


626 


,628 

^931 


^ 629 


630 


l^adpol^, see Terrarium 
ToBniotoca lateralis 
Tang, Blue 
Tanks, see Aquariums 
* Tenperatures: 

% for toy tropicals 
^ living room : 

for European fishes 
for Goldfishes 
for Northern Native 
fishes 

for toy tropicals, breed- 
ing 

for toy tropicals, main- 
tenance 
Tench, Common 

habitat 678, 691 

colors 692 

interesting history 694 

spawning habits^ foods, 

size, longevity \ 693, 699 

Tench, Gold^: 

habitat 678, 695 

colors . - 696 

Terrain* see Terrarium, Ar- 


894 

900 


237 

689 

643 

701 

239 

240 


tl^ » 
Tgfrar^ 
/^(Gjmeral ii 


894 


♦ All temperatures, are Fahrenheit. WhenJ^o are given, 
eral conditions, the higher breeding r 

• ' I 


information)^ 

hjiyt ifi % ^ ^ * 1046 

iow to^nst rue' , 1047 

how to T^p • ' 1048 

the lower is for gen- 
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Terrarium (cont*d) 

Animals for: • 

. alJig^.tors: , 

' refusal of young to 

eat • 1068 

• ^^out injured 1069 > 

frogs and toads: . \ 

&ggs, how to<distin- 
guislv'^'^CL 1051 

eggs, when th?}^ 
hatch ^ 10^ 

how to keep 1050 

spring peepers 1053 

tadpoles, how long 
in water 1052 

tadpoles, use for 10^ 

tree K)^ 

lizards: 

are not salamanders 105^ 
chameleons lOTO 

desert 1071 

Gila Monster 1071 

Horned Toad 1071 

tree 1070 

salamanders: 

are not' lizards 1055 

breed in captivity 1056 
food of 1056 

if injured 1058 

newts « 1055 

not lb keep with tur- 
tles 1054 

Red-bacl^o, a land 
^ animal ^ 1055 

%ex distinction (1057 

tadpoles of • 1055^056 
snakes: 

desirable species, 
^ast,Aveste }4il3 


■^rraupm (conVd) 

* Z^ommon kinds 
Mod for • • 
wbernatioD 'O. 


\1066 

lt)S9 

1060 


wbernatioD ' o'V ^ 1 060 

turtle: v*. 

distlnguisbed^f^m 
^ toftoises arid ter- 

I ra5in 1063 

foodj^or 1059 

hiber^*'^^ of 1060 

kinds commonry sold 1064 
kinds to collect 1065 

not to keep with j 
salamander! , ^ V 05 4 * 

softened* sholij^ 1062 

sore eyes i061 

turtles, maffew^ ^ 1067 , 

Tetras: ^ \ 

small siae 12 

distingutshing features 25 K 

habitat of 252 

how to breed 253 

food for 254 

dispositions of 255 

longevity of ,256 

Tetra, Black-striped: 
range and habitat 272 

breeding habits, colors, 
size, disposition, lon^^lfv- 
ity/ > 273 

howl distinguishecT from 
-Tetra, Two-sp.'»tted 275 

Tetra, Blue: habitat breed- 
ing habits, colors, dispo- 
sition, size, longev’iy 278 

Tetra, Brass, see Tetl-a, Yel- 
low 

Tetra, Bronze, see Tetra, 

Yellow * 


fogd for yf 1(7??*^ Tetra, ^Flag: haWtat^ colors, 
i terrjiiij^ f5r • 1072 * ^ size,* breeding habits, dis- 

forloises: ’ * • ' r^ncWirtti 


position 
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••Tatri-frbm Buenos Aires; 
.habitair 
breeding habits, coloi 
size, 1W|pBs^tion, loiiRev- 

bredroi alkaime wjer 
Tetra, Glass ^ haoK^f^reed- 
ing habits, colors^^e, dis- 
position, longevit}^ 

Tetra, Lined: 

habitat, breeding habits, 
colors, size, dispositiqii, 
longevity 

^ how disAguished from 
TetrStT^dle;^^ 

Tetra, Little^jJI ^'^ ^ 

. habiUttrmjeecfing habits, 
cofoi^«*-e, disposition 
how distinguished from 
Tetra, Rosy • 

Tetra, Red from Rio: 
egg-bound 

how distinguished from 
Tetra, Rosy 

habitat, spawning habits, 
colors, size, disposition, 
longevity 

^ bred in alkaline water 
Tetra, Hjd Mouthed: habi- 
tat, colot^ breeding habits, 
dispositio: 

Tetra, Ridd^'s: , 

habitat 

how distinguished from 
Tetra, tined 
breeding mbits, colors, 
disposit|pi, longevity, 
size 

Tetra, Rosy; 

habitat, colors, size, habits, 
• disposition y 
how distinguished from 


ill 


26 

931 




26^ 


Tetra, Rosy {cont*d) 

Tetra Red from Rio, 2S7 
how distinguished fronf^ . 

Hetra, Spot 261 ^ 

how distinguished froiA> • 
Tetra, Little » 

Tetra, Silver: 

habitat, lyeeding and*' 
other tiUi colors, 

_ • si 2 :fe, Ciisposition, lon- 


gevity 


^ ^^bred in alkaline water 
26 ^ Te 


267 


262 


262 


fetra, Silver Blue: habitat, 
colors, breeding habits, 
size* disposition 
mTetra, Spot: 

^habitat, colors, disposi- 
tion, breeding habits, 
^ size 


276 

931 


277 


260 


45 


257 


259 

931 


264 


252 


267 


270 


257 


"•how distinguished from 

Tetra, Rosy 261 

Tetra, Two-spotted: 

range, breeding habits, col- 
ors, disposition, longev- 
ity 274 

distinguished fibm Tetra, 
Black-striped 275 

bred in alkaline water 931 

Tetra, Yellow: 

longevity • 256 

habitat, colors, hab’ts, size, 
disposition 258 

Thalassoma mflhciatum 900 

Thalassoma nitidum 900 

Threidfish: habitat, colors. 



ke Fish: % 
at 

l^hits, size^ 
"^de-pool flf^ny , see B 
Tide-pool • FilbpR, Padiflr 
CoiSt 


900 

^294 

295 


876 



INDEX? 


Ttlapia hcudeloH 581, 582 
Tinea aura- 

tus 678, 695, ^96, 699 

'"Tima vulgaris 678, 691-69C, 699 
Toadfish* (Atlantic) 882 

habits 893 

Toads, "sci Terrarium, frogs 
Tobacco*, effect on fislies 123 

Tom Tates ^ * 900 

Tooth Carps 776, 

see also Cyprinodontidae , 

Top Minnows: S 

African 419-42S 

American, see A 
Mexican, see M * 

see also Mosquitofish ^ 

Top Minnow, Z. dispar ?6^ 

range and habitat 773 

colors, size 774/^ 

Top Minnow, Z. notatus 767 

range, habitat, colors, size 775 
Tortoises, see Terrarium 
Toxotes jaculator 438, 439 

Toy Tropicals, fresh- water, 
see Tropical Fishes, fresh- 
water ' 

Toy Tropicals, salt-water, 
see Tropical Fishes, salt- 
water 

Trachinotus c(M'olinus: 

Atlantic Coast 882 

Gulf Coast 895 

Trachinotus f ale d/us 882 

Translucent Killie, see Killie, 
fresh- water ^ 

Transportation, see Fishes V;^ 
or Trask V- Perch: V Nl 
raage %nd habitat \ 84?) 

breeding habits, fopd^gize^S^I 
longevity ^ 8ff^ 

Trickogastei . 505, 506 

Tilchdgaster tritnopferus 

503, ^4 


Trt)pi^ Fishes, fresh-wat^rf 
algae destroyers -• • 
aqua^a for • • 
comm^ity tanks, ^ C 
conserv»ory forj^tt^ ^s 
to consider, i«"‘l?uild- 


mg y / 238 

egg layew/ 249-582 

easy toWaise 230 

foods for ^ 235 

for beginners 230, 231 

. j^r bleeding, best season ,242 
when to select 241 

’ how to select for^’jal- \ * 

ity aftd.si^’' • \ S3 

fry of, see \ 

German importattoii^ f 224 
hardiest ' 232 

how ma»y to gallon 2^6 
how readied the United 
States 224 

leaving without food 234 

live-bearers 5 83-63 7 

easy to raise 231 

how to propagate • 227 

regularity in breeding, 
see Live-bearers 
longevity of * 244 

most beautiful .y 233 

specie^ for living rjOm: 

toijreed f 239 

maintain f 240 

temperature for 237 

waters they inhabi|\ 223 

when to feed ^ 236 

where to buy 225 

Tropical Fishes, salt jwater: 
Atlantic Coast, fi jr local 
unheate^ an(l^;prthern 
heated aquarium 900 

Berrnudian, collected 18*62 2^4 
g Gulf Co^t, for balanced 

aqu^ium 877 
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*«i«}picai risnes, saii-water 

Gulf Coast, 4or circulated 
aqudij’f , / 

Pacifc^l^ .S‘^^*for balanced 
aif^ariifeni,^ 

Pacific Ccast, circu- 

lated aquariumV 
Trunkfishes: f 

Atlantic Coast^ J^ffalo, 
Common, Cowfish 
Gulf Coast 
Hawaiian 

Tubifex, 5|^.ts about 
Turkey ur S^orpionfish 
poison glaiids f « 
habit%t:, “(icilors, foods, 
hjroiftt, size 

Turtles, see Terrarium 
Two-colored Bluefishes: 
habitat 


U 

Umbra limt IS, 

Umbra pygmcsa 15, 23, 753 
Unicorn Fish • 


Variation, >^at it is 
Fighting ish variations 
Goldfish ^riations 
Guppy vAations 
Platy varmions 
Variety, whaWt is 
Vivarium, it fs 
Viviparoiji^fsnes, see Live- 
beare 

Viviparous Perch: habitat, 
color, habits, size 


« 

Viviparous Pike, see Mexi- 
can Topi Minnow 


1 

876', 

\V 

^.7 


Walking Fish, what it Is 

l5 

894 

Water, brackish: 



what it is 

901 


of 

936 

900- 

W^ter/lfresh: 


895 

/adding fresh to old 

122 

8^4^ 

‘aeration of 

125 

199 

amount needed 

120 

1 : 

Artesian well 

143 

11 

distilled 

145 


* electrified 

144 

894 

gases and fumes absorbed 



by 123, 

. 124 


green 

138 

894 

hard, how to soften 

143 


how to replace that lost 

109 


lake water, pH of 

937 


milky 

137 

)-758 

;-755 

900 

old water, its value 

105 

quality of, replacing salts 


and lime 

119 

spring: 

Is it desirable? 

142 


pH of 

931 


weight of 

96 


Water, seait^ 


' 62 

composition of, specific 


483 

gravity of 

856 

■ 638 

sy^heT-ic 
pWof • 

SS6 

605 

935 

620 

Water Soatman , 

186 


62 

90 


894 


Watej Fleas 
W Pti,rSsa|;mons 
•Water TigeF 
Wax-worm: V 
whit it is* 
ts food 


m2Q(^204 
185 
182, 183 

*14/ 



4S0 


mBmt 


Weatheffish: 


as scavenger 

157 

distiit^ui^ing 


a^baroitie^ * c 

680 

foods 

681 

^rapge^ and habitat 678, 

686 

breeding habits,. 


longevity ^ 

687 

Wood, aquariums oT 

99 

Woolly Sculpins 

8?76 

Wrasse Fish, Pigmy: rangb;- 


colors, size 

900 

Wrasse fishes: 

*1. 

foods 

211 

Atlantic Coast 

900 

Gulf Coast 

895 

Pacific Coast 

87x3 


X 

Xenomystus nigri 317, 318 
Xenotis megalotis 828, 829 

Xiphophorus helleri 625-628 

Xiphophorus helleri^ var. 
rachovii: 

habitat 625 

distinguished from X. 

helleri 628 

Xiphophorus montezumcB 

629, 631 
895 


Y 

YisffowbeHy, see S^^fish, 
Red*bi!easted ^ r 

Yellowtall: 

^ looigevity \ 900 

o 

tt Z 

^anclus corniiltts * 894 

Zeb/a Carplet from Kamerun 419 
Zebra Fish (or Danio) : j 

efeg-bound ^ \ 45 ^ 

habitat ' v *’367 

breeding an^ o|:her habitsl 
colors, disposition, \pn- \ 

gevity, size ♦ ‘ \368 

Zebra Fish- Brazilian, see ' 
Chanchto 

Zebra Fish (marine), see 
Turkey Fish 
Zygonectes chrysotus 

767, 768-770 
Zygonectes cingulatus ^ 429 

Zygonectes diaphanus: 

fresh-water 767 

brackish water 902, 91 1, 912 ' 
Zygonectes dispar 767, 773, 774 
Zygonectes notatus ^ y ITS 
Zygondetes notii iol, 771, 772 
Zygonectes seminoh ; 429 


Xyrichthys psittacus 




